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PREFACE. 


For a work j[>ro/esscdly ealculatt*tl to ad- 
vance domestic economy and increase do- 
mestic comfort, no other preface can be 
requisite than (hat of soliciting the reader s 
attention to the sources of his own enjoy- 
ment. 

As Great Britain is proverliially allowed 
to be more subject to vicissitudes of tempe- 
rature than any other country in Europe ; 
and as the only means of counteracting the 
effects of these rapid atmospheric change.s, 
in the interior of our dwelling-houses, is by 
a juiScioifis application of artificial heat, on 
one hand, tmd by an adequate degree of 
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iv ^ PREFACE. 

ventilation on the other — it is presumed 
that any attempt to lacilitale these im- 
portant objects, will meet witli a favourable 
reception. 

With regard to the necessity which may 
exist for adoj)ting, or even recommending, 
greater economy in the consumption of 
fuel, while England possesses such almost 
inexhaustible resources of this valuable na- 
tural prodtxct ; opinions may vary, accord- 
ing to the opulence or the relative interests 
of individuals. But there can be no differ- 
ence of opinion as to the eligibility of im- 
proving the mode of employing this essen- 
tial article of life, so as to avoid, as far as 
may be, the nuisance of smoke, the deposit 
of soot, and the serious inconvenience aris- 
ing from currents of cold air through a room. 

The Author of the succeeding pages has 
endeavoured to treat the subject under the 
most popular form of view ; from the fullest 
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persuasion that practical science, and its 
progressive advancement, is rather re- 
tarded, than promoted, by clothing ideas 
which profess to give information, in lan- 
guage (whether technical or symbolic) 
which is not comprehended by the great 
bulk of the community. 

Part I. comprehends a brief view of 
the nature of fuel, and of the chemical 
principles on which the process of com- 
bustion, as well as animal respiration de- 
pends : accompanied by suggestions for pre- 
venting as far as possible the deleterious 
influence of a vitiated atmosj)here on aiiimal 
life. In this part of his work, the Author 
has assigned much, grcsiter agency to tin; 
nitrogen, or azotic portion of the atmo- 
sphere, in the production of various naUiral 
phenomena, than chemical writers have gt- 
nerally allowed. And whilst the Author s 
views on the subject are submitted with 
much deference to the judgment of the 
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chemical reader, he begs to recommend 
the enquiry to more able investigators, not 
only as a most fertile field of action, but as 
it especially involves the health and eco- 
nomy of society in general. 

The succeeding Chapters of Part I. re- 
late to thp noxious agency of stagnant 
water, and of putrescent animal and vege- 
table matter in the vicinity of populous 
districts, with suggestions as to the pro- 
priety of making the conservation of public 
health a branch of the internal police.— 
Under which heads, — the construction of 
chimneys and prevention of smoke, — the 
prevention of vegetable and animal sub- 
stances from being left expo.sed to putrefac- 
tion, — and the more perfect ventilation of 
every description of public buildings ; are 
severally considered. 

Part II., contains a description of all the 
known varieties of grates og stoves used 
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for disseminating heat, both with open and 
confined fire-chambers; with observations 
on their comparative advantages in econo- 
mising heat and preventing t he disengage- 
ment of smoke. Also the vai ious modes of 
building furnaces, setting boilers, and con- 
structing apparatus iov warming builflings 
of all kinds by means of steam-heat. To 
which are added, a few observations oti the 
construction and management of garden- 
stoves and conservatories ; with a view of 
regulating the temperature in such edifices 
more consonant to tin* operations of natiuc 
in the vegetable kingdom ; and at the same 
time rendering these buikbngs more salu- 
brious, as places of resort for tlu, lovers of 
elegant retirement.. 
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INTRODUCTORY OBSERVATIONS., 


CoNsiDEEiVG the rapid advancement which 
practical science has undergone in Great 
Britain during the coiatnencement of tiie 
nineteenth ceptury, it is very remarkable that 
so important an object as that of economising 
fuel, should not have attracted more general 
attention. Whether a certain degree of neg^ 
ligence in this .interesting branch of our civil 
and domestic economy may not have arisen 
from the circumstance of this country being 
more peculiarly favoured than any in Europe 
with an almost unlimited supply of fuel,' it 
would be difficult to determine. To whiitetiTer 
source it nlay be referred, however, the fact 
b ttnqueStionable,* that there exists even at 
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the present in England, a greater disre-* 
gard to the subject of wanning dwelling-houses 
by die flsost effective and economical methods, 
thaiQi;|l to be found in any other state through- 
out Europe. Much of this inattention to the 
point domestic economy doubtless arises 
from our national prejudi^os in favour of open 
stovil or grates . There is ctTtainly something 
P^Oeilhg in the aspect of a blazing fire-side 
I£.jit,ea|i be called a prejudice, it is a prejudice 
which it would be perhaps quite impossible to 
overcome i and to those with whom expendi- 
ture of income is of little consideration, thp 
mere question of economy may perhaps be 
unworthy of notice. 

But the term Economy must be, in the pre- 
sent case, taken in a much wider extent than 
that of. applying to the actual saving of fuel 
efifectod by this or that construction of a stove, 
audits chimney or drau|^t pipe. It is, not 
mere^ jthe amoui^ of heat given out to any 
aparti^t or suite of apartments by the com- 
^mstioA of a given quantity of iiiel, but the 
13 
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manner in winch that object is accompUdl^; 
80 as to deteriorate the air of^ such apamamt 
a8 little as possible for the purpose of ret^tm- 
tiQUy and also to avoid producing a current of 
odd air through the room for the suppljTof 
the burning fuel with an adequate portion of 
oxygea gas to maintain combustion. 

It mig^t appear somewhat ungracious to 8tig> 
matize the inventions and domestic arrange- 
ments of our forefathers with the term barba- 
rous ; but it would be difficult to point out any 
part of our usual domestic Offices which exhi- 
bits such a total absence of scientific principles, 
as the construction of our fire-grates and their 
appendages. It would seem, from tlie airange- 
ment of the doors and fire-places, even in most 
of our better class of mansions, as if the archi- 
tect had in view the interests of the coal mer- 
chant and the [ffiysician, at the expense of the 
pocketandtbe health of the owner or occupier. 
For it would be difficult to devise any more 
el^ectuel means than many of <Hir ffincy stoves 
furmdi, for the rapid combustion of fuel, and 
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the loss of heat in the apartment, hy allowing; 
a powerful current of cold air to sweep the 
lower part and drive the heated ^ immedi- 
ately the chimney shaft. At the same 
thffte a person or persons being placed round 
the fire>|>lace of such a room, is absolutely in 
much greater danger of what we usually term 
“ taking cold,'^ than if exposed to the open 
atmoq>heFe, with the thermometer standing 
at ‘the fioezing point. 

It omuMrt admit of a doubt that a numerous 
class of nor prevailing winter disorders, such 
as catariil, rheumatism, Sec. deii ve their ori^n 
from tbe anti-eocial construction of our ordi- 
nary apartments. And these results are more 
to be apprehended in proportion to the num- 
ber of ponoia in a room of orchnaiy dimen- 
siems. For in such cases some petsmis must 
of necessity be placed in the im^pwdiate ftemt 
of the ftre-place, whilst others will be at the 
opposte extremis of the current cf air ; or 
in the hmnediato vicintty the dobr or win- 
dows. 
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consequences of this absurd attach* 
meiit to old plaps and deflettive principles, 
Ibr the pirpose of pressing what is termed 
**iiiHfoanity^^ in a building and its apartments, 
are too ^weU known to every one who has been 
placed 'in such an aerial thoroughfare, to re> 
quire illustration here : and it has become the 
fashion, in the construction of houses of the 
better class, to endeavour to remedy this evil 
by partially stopping out the supply of atmos- 
pheric air by lining the apertures of the doors 
and windows. It is obvious, however, that a 
deficient su{q>ly of mr will not only diminish 
both the brilliancy of any artificial lights in 
such apartments, and the perfect < ombustion 
of fuel in the grate ; but the atmosphere of 
such a room will also be, in consequence, 
greatly depraved for the purposes of respira- 
tion. , 

In addition to the personal inconveniences 
felt by the* arrangements of our winter sitting 
rooms, the' waste of fuel is enormous, from 
the very imperfect combustion of the coals 
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used in our u^n grates, and die great quan- 
tity of smoke evolved ; whioji passing throu^ 
the chimney shaft, its heat bmoines lost to the 
Bpartment, while the warm air of the room 
follows the same route, and is again succeeded 
by a current of cold air £rom the windows or 
doors. 



CHAPTER I. 


THEORY OF COMiWJSTION. 

"A cuRsoBBi^vWjj^ of ihc process of comhus<r 
tion, will sei*ve to shevv, that the ifeat pvolvpd 
from ignited fuel is principally deppnd^t on 
the rapid supply of oxygen from (he atmos- 
phere ; though considerably modified by the 
proportions of carbon and hytlrogon in the 
combustible substance. 

Every inflammable substance which we 
’employ for giving artificial light, as wax, 
spermaceti, oil, tallow. Sic. becomes reduced 
to a gaseous state, forming carbureltrd hy- 
drogen gas, previous to uniting with the 
oxygenous portion of the atmosphere. Dur- 
ing which ’process, both light and heat are 
evolved, and carbonic acid gas, witff some 



8 


THEORY OF COMBUSTION. 


azote, and aqueous vapour, forms the rein> 
duum. 

During tlie combustion of coke, charcoal, 
and a few varieties of coal, very little, if 
any flame, is produced ; there being a very 
small portion of hydrogen gas present : con- 
sequently the gaseous residue of such sub- 
stances contains little, if> any, moisture, but 
con^ts principally of carbonic acid and azote. 

' It has been ascertained, from repeated ex- 
periments, that pure hydrogen gas reqttires 
half its own volume of oxygen gas to form the 
constituents of aqueous vapour. And when 
these giUes are mixed in these proportions, 
and exposed to the temperature of about 
700“ Fahrenheit, they unite with explosive vio- 
lence, leaving a particle of water not more 
than about 1 : 2000, their original volume. 

Cariburetted hydrogen gas irequires more 
oxygen for its perfect combusthm, than pore 
hydrt^gen ; and that in proportion to its den- 
sity, n|^th® quantity of carbon in suspenrion. 
Thus.t^'gas, or sub-carburetted hydrogen, of 
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tbe spec. gray. 500, requires one and alialf its 
own volume, or three tim^ more oxygen th^ 
is necessary for pure hydrogen : and oil gas, 
or carburetted hydrogen, a spec, gi w. 900, 
(commc^i air* 10(X)), requires three viuie.s its 
own bulk, or six times more oxygon for 
its perfect combustion, than pure hydrogen. 
Now, the comparative density of oxygen gas 
and good coal gas, is nearly ns 2:1, (ox. 
1100, coal gas 550); consequently w c shall 
have to supply coal gas, during it.s combus- 
tion, with three times its own weight of oxy- 
gen, from the atmosphere. 

From tlie process of gas-nia.king we are 
likewise able to estimate the probable con- 
sumption of oxygen during the combustion of 
a'given quantity of fuel. 

The average quaiitity of gas obtained from 
a chaldron of good Newcastle cod, may be 
taken at the lowest estimate, at about 12,000 
cubic feet.* But a considedible portion of 
combustible matter is also evolved m the form 
of tar-vapour ; which becomes condensed in 
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the vesselsjp leaving the gas to pass on to the 
purifiers and gas-holders. After these volatile 
prockicts have passed over, the weight of coke 
remaining in the rbtort is equal to more than 
one ludf that of the original weight of the 
coal. 

Now, if wt; allow 18»000 cubic feet erf 
oxygen for the combustion of the 12,000 fiset 
of purified gas obtain«i from each chaldron 
of coals ; and one third of that quantity, or 

6.000 extra (which is probably not loo much) 
for the combustion of the bituminous portion 
usually deposited in iht form of tar, in the 
gas-works,' we should thus require a quantity 
of oxygen, from the air, at least double that 
of the whole gaseous product of the coal ; or 

24.000 feet for each clialdron of coal coh- 
mmed. 

But this probably will not, amount to one 
half the actual quantity of oxygen consumed 
by pur dome8t3#firm ; for it only refers to the 
voliUile portion of the fuel. It is not so easy 
to determine the quantity of oxygen consumed 
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during the combustion of solid fuel, as coke* 
ckunRMil^ &jc. ; for part of the oxjgen become 
absorbed or fixed in the form of an oxide of 
carbon in the' first instance,’ though ultimately 
giren off in the form of carbonic acid gas. 

The durability of the solid portion of coal, 
or that which remmns after the compound 
gas has escaped, is probably more than double 
th&t of the hydrogen or flame. And as Sir 
H. Davy, Mr. Brande, Dr. Ure, and other 
eminent chemists have proved, that 100 cu- 
Ittc iitches of c^bonic acid < ousists of 33.8 
grains of oxygen gas, and 12.7 grains of car- 
bon in a gaseous form ; it follows, that for 
every 12 lbs. weight of charcoal or coke con- 
ramed, (supporing thorn to be nearly pure 
carbon), we should require, avoiding decimal 
parts, about *33 lbs. weight of oxygen gas to 
^fect their perfect combustion. 

But previous to a mass of coal being 
brought to the state of coke. Or what we call 
a ** live cinder,^^ it has given out from one 
third to one half its weight of carburetted hy- 
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drogen ai{d bitumen, which, as have been 
already shewn, must have required a volume 
of oxygen-gas equal to twice its own hulk and 
four times its own weight, for its perfect cdm- 
‘ bustion. 

It will, consequently, from the precedipg 
datUf be evident, that if we could take 20 lbs. 
weight of good Newcastle coals, and submit it 
to distillation and perfect combustion, without 
'losing any of the groduct, we should require 
for that purpose a supply of oxyg^gas from the 
atnmsphere, or some other source, as follows : 
Supposing the coal to give out 8 lbs. of car- 
buretted h 3 ^ogen, or other combustible gas, 
it would consume four times its own weight, 
or 32 lbs. of oxygen ; atid as before observed, 
the 12 lbs. of coke w'ould require 33 lbs. W 
oxygen, to convert it into carbonic acid ; or 
32 + 33=;651b8. weight of oxygen requisite 
for the perfect combustion of every 20 lbs. of 
coal oomumed;.' < . . 

Now, -if we consider die. atmospheric mr as 
consisting of four volttmes of nitrogen and. 
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one volume of oxygen, and the relative deiK 
sides of these coastituentB, as 0.97^2 to 1.112, 
(according to the best autliorities), \re should 
have, in 100 cubic inches of air, weighing 
30.8 grains, about 972x4=3888 for the 
weight of the nitrogen gas, and 1.112 for 
the weight of oxygen in a volume of atmos- 
phenc air : or about 22 per cent, of oxygen 
in weight. If, however, we consider atmos- 
pheric air (agreeable to the most rational 
qliemical theory of defitute proportions) as 
a compound of 4 + 1 atoms, or 80 mid 20 
parts of the respective gases in every 100, 
we should find, in practice, that for every 
pound of coal consumed, and which requires 
3.25 pounds weight o^ oxygen, it would be 
nechssary to fiimish about 1^ lbs. of atmos- 
pheric air, or in round numbers about 266 
cubic feet, 

This calculation presumes the whole of the 
coal to be capable of decomposition witliout 
residuum; whereas the very best kinds of 
co^ leave a certain portion of earthy mt^tter. 
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in tiie fonn of ashes. It is also presumed 
that the volatile matter of coal has been all 
conveite(|ioto carbonic acid or other invisible 
gas, instead of a certain portion being depo- 
sited on the sides of the chimney dues ; as is 
always the case in our ordinary fires. The 
latter point, however, so far from rendering 
our estimate incorrecjt, serves to prove the 
necessity of this vast supply of oxygen in o^der 
to produce perfect combustion ; for it is in 

retdify the want of this adequate supply of 

♦ 

oxygen which aJQows the carl^nic vapour to 
deposit itself on the chimney dues, producing 
not only a great nuisance, by accumulating 
in masses so as to obstruct the passage of the 
heated air through tlie chimney, and returning 
the smoke into the apartment; but it is also 
attended with a very considerable waste Cf 
fuel, and the loss of heat at the same time. 
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COMPARATIVE VALUE OF DIFFERENT 
SPECIES OF FUEL. 

The preceding estimate of the process of com- 
bustion, however, requires some modification 
when applied to (hfi^erent spOcies of fuel. Mi- 
neral cosil, (as it is termed) fonning perhaps 
nine-tenths of tiie whole fuel consumed in 
Great Britain, it becomes of immediate 
importance that we should investigate with 
attention the usual modes of employing that 
kind of fuel, with a view of producing greater 
economy in its consumption. For although the 
supply of this invaluable natural prod act at first 
view would appear lo be limited only by the de- 
mand for its consumption : yet, at the prcsfiit 
rate of consumption, it is the opinion of one of 
the first coal viewers in the north, that tlie mass 



IG 


GOMPARATIVE VALUE OP 


of coal known to ''xist in the Durham and 
Northumberland coal-field, is not equal to 
more than 500 years’ consumption. Conse- 
quently, if the population of this island con- 
tinue its present ratio of increase, the demand 
for fuel will be in tlie same proportion ; and 
the strata of this valuable mineral may become 
exhausted, in probably a couple of centuries, 
unless greater economy be adopted in its fu- 
ture consumption. 

But if the interests of posterity be thought 
too remote to demand our attention, the 
question becomes one of immediate applica- 
tion when viewed under the head of civil and 
domestic economy. And one of the chief 
objects in tlie present essay, is, to demonstrate 
that an enormous waste of fuel constantly 
takes place, not only in our domestic fires, 
but in most of the stoves and furnaces em- 
ployc<l in various kinds of manufacture, from 
a deficient supply of air and imperfect com- 
bustion of the fuel in the first instance ; and 
secondly, from the loss of heat .sustained by 
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the mal-construction of the siov'e and its ap- 
pendages. 

Previous to pointing out the several defects 
in principle, in the construction of our 6re- 
places, or suggesting the means of ob\iating 
these defects ; it will be convenient to take a 
short view of the disdnetion between coiil and 
wood employed for tlie purposes of fuel. It 
Iris been satisfactorily ])roved by Dr. Thom- 
son, Dr. Henry, and various other able (iie- 
mists, that mineral coal t)f the better kinds, 
whcji decomposed, yields carburetted hy- 
drogen gas, (mixed with a small portion ol 
carbonic acid and sulphureous ; bitu- 
minous matter in lh§ form of tar, (mixed with 
ammonia); and a considerable residuum of 
coke ; or the -olid carbonaceous matter of the 
coal, united with a portion of alumine or other 
earthy substance. 

The distillation of the ordinary kinds of fire- 
wood vshew^ tliat its constituents vary consi- 
derably from that of coal. 

Tlie first product winch comes over, is 
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the aqueobs vapour of the wood in « state 
of mixture wth the pyroligneous or noetic 
acid. Next follows a rapid evoludM of gas, 
which is found to be hydrOgen, dhghtly‘bn- 
pre^sated with carbon: and is usually not 
more 'than half the density of the carburetted 
b^dfo^n obtained from coal. Tlien foiloWtn 
portfon of carlwnic oxi^e gas, or carbon-vtlth 
supply of oxygen. After whioh 
'remains the charcdal, or solid carbon, or 

" a 

imdeus of the wood. The combustion of 
-equal weil^tsp/ coal or wood in our ordinary 
fires,* wdl therefm’e be materially difterent in 
their results. A pound weight of good Walls 
J End'.'Ooal is capable of yielding (by perfect 
distdiation) five cubic feet of gas, while an 
equal ^dght of dry ash or hazel wood, vtill 
not produce above three and a half cubic foet. 

For the purpose of affording artificial-fi^t, 
ooal gas is much superior to that obtained 
ftom any English 'wood: the latter gas not 
havbg its hydrogen so folly > impregaaCed 
with caibon, as in coal gas; or nforo esp^ 
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or oil gps. pie speafic gra- 
nty.pf {^u^^combi^ations of hydrogen and 
fstfebfin^eeuffii to i^rd the best test for esti- 
matiifg ,tb^r riespeetive illum^Oj&ting power. 
Ip ocm^pence of the levity of wood gas, the 
fjpwjliiftty . and .of course value of wood, a.s 
jl^I, is in some measure diminished. The 
cbpjpopl obtained from its combustion forms 
perhapf^ for general purposes, the most valu- 
.ab)e portion of its mass ; for it possesses ad- 
vantages over coal-coke, both in retaining a 
red-hept wlth .a smaller supply of ettnospheric 
jsur ; and in beit^ exempt from that portion 
of.sulpbureous maj;^^ apd ammonia which all 
kinds of coal possess i» a greater or less dc- 

* From the* constij^tipn of coal, it has been 
already shewn, that during its combustion 
ffW. consumes abopt four times its own 
oxygen v<me half the oxygen form- 
hig.t'eratmr,^ and the other half carbonic aoid. 
3ut/^it99d ^ containing more hydrogen gas 
and leas carbon, in a given volume, we ob- 
c 2 



20 


COMMEAVIVR VALtE # 


♦ 

tain a greater portion of aqueous vap<^r, ailii'd 
disengagemenf of heat than duiit^ th<i c6A- 
bustion of coal gas ; while coal ghs out 
more heat during its combustion than ml gda. 
— ^The theory of this evolution of heat is ex- 
tremely simple : — hydrogen |uid oxygen, when 
burnt in conjunction, become reduced into die 
liquid ibrm, while the caloric which maintmned 
these substances in the state of gas becomes 
instantly given out«to the air adjacent'; pro- 
ducing a degree, of heat proportionate to the 
rapidity with which the union takes place. 
But the combustion of carbon in oxygen gas 
produces no condensation in volume. Ihe 
carbonic acid still, retaining the gaseous form ; 
consequently much less heat is disengaged 
than when hydrogen and oxygen are Con- 
densed. 

It is also to be considered that no seitrible 


quantity of sulphur exists as a conslxttldift, 
even in the most resinous or oily’^pec^ Of 


wood ; whereas this deleterious 



vails in some varieties of mineral coal.to'lHi^ 
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EH extent as to render them <juite unfit for 
domestic purposes. And the-'coke obtained 
iiom coal (especially such as is produced in 
the closed retorts of the gas worfts) contains a 
lai^ portion of sulphur ; which not only viti- 
ates the atmosphere of an apartment in a se- 
rious degree} but it reqiures an arlditional 
supply«of atmospheric air to efi^t its trans- 
formation into sulphureous acid vapour ; and 
subsequently to expel this dense and highly 
noxious vapour up thechimr^y shaft. 



CHAPTER HI. 


COIIPARATIVE SALUBRITY bP DIFFERENT 
SPECIES OF FUEL. 

A 

As a comparison of the ssklilbrity tesultmg 
from the uW of different of fhel, Or 

rather that of the degree in which they re- 
spectively vitiate the air for respiration, the 
statement may be taken as a near approxima- 
tion, thus: — coke, or coal which contmns 
much sulphur and little bitumen (as the Kil- 
kenny and Wdich coal or culm) b most highly 
noxious to animal life ; owing to the want of 
sufficient hydrogen to cany •off the sulphur 
and carbon by memis of the chimney flue. The 
sulphiireous and c^bonic acid gases from their 
considerable gravity, desemiding’mto the lower 
parts of a room will very seriously deiNravethe 
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atmos^ere for the puiposes of resj^ 

ntioa, 

Cotl, of the or^nwy kinds, follows next in 
vhaatiiig the air of » foom. Those voriedes 
bemg' most noxious which give out the greater 
quantity of sulphur, and but little carburetted 
hydrogen. A J)la2ing or “ free burning coal,^* 
as it i& usually callci*, being more salubrious, 
specially for jwrivnic or close apariiuents, 

than the (more durable varieties; on account 

* ^ 

of the. hydxogm or gas flame producing a 
better currwt^ top the chimney, than would 
result from a mass of ignited fuel without 

Peat, or turf thoun^ fl>rming but a small 
prc^idon of the fuel used in England, con> 
ddtnies the major part of the fuel used in Ire- 
huid<aBd part of Snoti^fid* This class of fuel 
(whtchtipay be termed coal in its incipient 
sliia pi ^eenden^ation) is found in difierent 
dhitdtota ijpifiwdb various eteges ol.comMmsion 
oraaMyt^hstto render any genaral st^epient 
aagWldiflf III density very imper&ct. feat or 
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turf, cut jfiroi 9 mountain or up^d Bogt 
Ireland possesses a degree of solidity 
approaching to that of coal; ai^ m spedtSc 
gravity a little exceeding dwtt of water. 
Other specimens of more recent formation^ 
and especially that cut from those vast tracts 
of bog>lj(u!id called live bog/' (which produce 
a de^6^te or stratum of turf annually^ by the 
growth and subsequent decay of a spongeous 
inass 'df vegetable fibre) is of so porous and 
light a textiire a$ to be scarp^ .worth the 
expense of cutting. The best^lcinds of turf 
yield sr brilliant white flame; and in point of 
durability, it may be said to be intermediata 
between coal and wood, when used as fuel. 
There is however a peculiar acrid vapour fiNHii 
the very best specimens of turf (probably jfh>ni 
the ammonia and sulphur), Which renders 
this fuel highly disagre^ble to„inany persona 
unaccustonted to its use. And Where vot good' 
coal be obtained^ at a moderatt pnet^ lh% 
latter is nOt only a tnof^e-dorable ‘and comww» 
nient fuel than turf, ir probably ItMS 
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ttoiious to ammai life, than the 
duced by the combustion o£ a^en the 
best^ldad of tmrf. 

Charcoal employ^ as fuel in open fire*, 
places, is hi^y deleteiiotts to respiraticm** 
For although it is free front tba nuisance oc< 
casioned by vmble smoke, and therefore con- 
vment as a detached fire on some occasions, 
(such as the drying of rooms after undergoing 
r^Mur), yet it should never be employed for' 
domestic frres» imless a strong current of air 
can be allowed, to sweep through the apart* 
meD%>iii> order to. drive off the carbonic acid 
gat evolved* Ihe ditosity of this gas bemg 
one Imlf greater than that of atmo^heiic air 
(or as 15^0:1000), it will disperse itself in 
tife'lcnvta' pans o£ the room, instead of pass- 
ing ttgr-ttito chiim^ ^ shaft ; if charcoal be 
used ‘WfiKi ordinary titting-room, wbme a 
cdnoBbaf ahr cannot be permitted. In eer- 
taW'pidalitot 'in the arts, dkaiooal fires me 
ahwoth»illi^^ ; but they, ought Vever 
to ba«eai^^s^ed without the means of rea- 
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dily off the carbonic acid by^vanti* 

lation. 

Wood, when employed* as fiiei, is less in* 
junoi^fdp^fehe atmosphere of %rhfMn than either 
of tba'praceding substances. The best varieties 
of Ei^glMh ^ood for producing a brilliant and 
(puck dm, are ash, haaei, hornbeam, &0*.'; but 
oaJfe;lwd beach are thct most durable, 'fhn 
of light carburetted hydrogen given 
mil. dtom wood) during combustiDn, not only 
ointributes to that cheerful flame or blue 
peculiar to wood fires, but, as wee before 
statodv its levity causes it to ascend the chim* 
ney flue with rapidity, at the same thme^pio* 
dimii^ ft currente of heated air, which draws 
afl:m it the vitiated air of the apartment in 
coigunction with the carbonio acid formed by 
the combuBtien. It is ahnosl supcrfliious to 
lemaik, tbht,.)after the gaanijus product^ ear 
flame of the strooi^ becemea exhausted,, dm 
cuxrmiti ttr dzaft of tha- efahnney, bectNues 
propertioaiably dimmishidu- .:.Ahd • althoa^ 

the live endbars oi chaaooahmtfl nstain astate 

Id 
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oiFigni^on even imtal jdiejrtw^ome entin^ 
dueed to asheS)- yet k is injodbiu to heakji'^Mr 
a person to at imntedfbtely ov^such embem.; 
iirom^tlM^uantityjitf'oarbonb ac^gasern^vad 
by the dbupcoal. • 

It appeaH«^ therefore^ that Mood^ employed 
for the po^iosei of domes^^fiiel) not onfy 
aflfeids a nsoi^ cheerful ^ than charcoal^ 
coal, eOloB, m peat;’‘but thkt, vdian properly 
managed, it vitiates tl\e air of an apartment 
in a much less degree, both from product 
of the combustion consisdag of less delete- 
rious matter, and ^ctm ks greater levity, pro- 
ducing^ a strong current of air through the 
chimney, and thereby effectually ventilating 
the room. 

* Hie combustioh of any kind of light brush 
or &ggot wood, in the grate of a room which 
is greatly ^nhned, or which is suspected to 
contain, a . vitiated atmosphere, adbrds one of 
tile inost ready and most efiectual means of 
ventihdic^} and. should always be employed 
after an i^partment has been shut up the pre- 
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ceding night with live coke or charcoal in the 
fire-place*. The efi^t of carbonic acid and 
sulphureous acid, thon^ insiduous in its ap- 
proaches, is so highly injunous to animal life, 
and more especially to invahds, that precau- 
tions of this kind in our dwelling houses, where 
the doors and windows are made almost air- 
tight^- Ought nevOT to forgotten by those 
who have the charge of such apartments. 

• * 

* nom some recent eEpariments of Dr. Murray on Ae 

aafl-pQ&Mmclur egettcy of acetic acid taken intemalb^, ^ 
mi^ infer that thia add, in the state of vapour, which is 
given dht copiously duritig the combustion of giem wood, 
would eho have a salutary agency in correcting miawna 
in cotdhwd rooms. 



CHAFtER IV. 


HEATUrO PROPERTIES OF DIFFERENT 
SPECIES OF FURL. 

Haviko tiius brieily exainined tbe compara- 
tive of the dillbrent ktt|ds of hiel, aa fai* 
AS regards salubrity in use, and the pi^uc- 
fu^ of artificial light ; it will be proper to offer 
a ^ renHurks on the most essential part of 
the sul^ecl^ in our.preseiit view-'»^e heating 
dlt^cidorific properties of the different species 

•alfiihl4 

* * 

'1%iApart‘of<K>ar subject is less capable of 
^dfiitttldliy or demonstration, than the preccd- 
itigi fiont the compound nature of the ques- 
tioti n^g^Biding the capacity of different sub- 
stances fi>r caloric, pr the matter of heat. It 
'••wild be trrelet ant to the present enquirv, to 
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enter mtn, any ^isqui^on concerabsg the 
nature of caloric. Wheth^ it should be oon- 
aideredas a substance, pef te ; or only < qua^ 
lity (ur cmiclidon of aU^ matter pervading na^ 
tore, it will qpt in any degree affect our pFe> 
sent .enqutry. We shall therefore assume 
caloric to be that menstruum which holds 
oxfgen in solution, in. the state of oxygen 
gas;— >and th& capacity for, or rapidity of 
i^tfaction, manifest f# thb matter.by the 
^fl||!f<! 0 ^"indaimnable bodies, as the test of 
^thci|r .respective degree of inflammah^ljr. 

^ >J^Wf the degree of att^tion which .by* 
drajgao' inanifests for oxygen, spears ^ he 

inflaapaable 

snai^rf. The union of oxyg^ and .^5^^ 
gen, when i^ted in certain propoiti4)j^ 
formiag the meutral liquid ,pubataace .called 
water, wanaots us in, CQnsi4erisg tbesO. two 
gases as the elementary o£ that liquid 

^Ihe lntenae df stt»cSteiWlixh1]W‘aitlriBe> 

taBie bodtes, potaS^am,S6ilB«m, tcO^Cidfibftlbir oxygsa, 
lA not within the soofie slCttr prMCal anquiry. 
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in it$ opposite stataft of oustence, >and- ci 
aqueous iaad»r ludd m solutioii by^.culoiic. 

. It vUi perhaps serve to simptify and essiat 
our en<|uiry, to consider all the eompouud in- 
flunmable gases, as hydrogen, gas holdiogf 
carbon, sulphur, phosphorus, dec. in suspen- 
sion*. 

Though carbon undoubtedly increases the 

>♦ 

* The doctrine ..fiateihed by MTeral sadneni chomwt^ 
with regaid to the bldstence^ of gaseous atrbon, appears 
alt(^^||ec gramitous. For we arejiipot aware of the e\' 
istence, in a ain^ kutance, of carbon in a gaseous form, 
tadfyi m cot tbimtim with other matter. Though oxygen 
gas is ca^'te'of unitii^ witih (or tether, hoUmg in sus- 
pension) about 40 per cent, of ifs o^m weight of carbon ; 
and hydrogen f/nB will dissdvc about seven times its own 
weight of carbon <as.weoan pnlivel^ decomposing olefiant 
gas), yet we arc no m<ttd warranted in saying diat (he 
carbon existo as a gaseous body, than we shonld be in 
oallii^ a poffson of sugar of salt, which is held in sojution 
by water, liquid sugar or Hqtad salt I In the latter ease 
we reproduce the whole of the solid matter in solution, 
merely by evaporating the water ; while4he whde of the 
carbon 1 naybe^ualIy abstracted frob caibonio add gas, 
liy waslmig H'in any of the alltoiine ^utions. 
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* 

iatiiifity.of tJie |?ven out d^ungitho 
coniiMM^fioD of iSb^ oompoond ga«ie%.p^ k 
obviocdify^idiMb tJw ctuMi of ^ hD^dbafen 
^HTth il» pxffgbti <tiC ti>e|jRtii|)Oi^l»re, For iiie 
'dtiml^j of (MurtoettQifl kfidrageo gas, when 
oai |to yed fi>r is found to be 

in cnnct proportion to' the quantity of caibon 
suspension ; at ^ same time the in- 
flatonkbility of the gat^ or its rapid unbo 
uiptotHtygen is proporticMihU^*^ etarded. And 
Ptoigbt. he pattiraliy expected, ^ heat given 
wt duf^ the ^Kfnbustion otiSb^ ctJffmmd 
gaaefyi^ foUovrdie same law^t^ hitonshy 
moit i^hmtnish in proportion as the hydrogen 
4lii<a|W$gnated with carbon. 

^that the most intense heat we 

can prmhito artificially lenj^ fiom the vio- 
ient attraction mamfested for 

oxygen, is^jwov^ by that i^.hoaotilal iiH 
vendon, t|to toxy4^ylMtdtorf^pe of the late 
Dr. Claihe. Ih the. operation of dto instni- 
ment ke teeF •hnost^,«44 to, hew •« cwn- 
kbd^ piltoenibi thou^ ^we have the 
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eiiBnents of flame, in hi^ degree. For «C 
ibe jetof CKunpound gas (^68av3igeQ|ue^ 
hydrogen) be thrown into heei^ <^»inhar 
of iron or porccltun, a^nnyimf^Mnato^ 

700 de^ees Fah. the gases ')ina<^% innie 
and ^rm water at t^ie same time giving niKt 
an intense degree of beat to the adjaceifit 
media. Now this, heat is nodun^ toore than 
tho sttddei) disengagement nf tlmit 4 >oruon of 
caloric which, ptjei^ously etieted tn the two ‘ 
gases; holding, aS it wer^ elenucntii of 
water In their’ ultimate or g&seeUs states of 
exutence. 

There is however an nssentiid^Q^s'ence be* 
tween the caloric ex^^gin the (bm steam 
or aqueous vepoin, and ,|i[iuaii; ndnch. exists in 
theism of* oxygen and. h,ydro^s& ihi 
steam, eehmc exists mereiif in a state of ine* 
chanicsdora«ti(icial misttUte 
disengf^ged by the contact of any > media hie- 
ing at the memeni a Ipveir temperatete* Put 
in ihe tenn^^gps, the eabiic has jest its 
' and. become pannv^t^lateat; 
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^ <»eft«4t»d' ox^gm Ml tiki 
tfhe pcoeeae, cttthiu ^Mia^Diai»to 
ataM) by the 4»fbonk 

mbiie volramr^ aoi |Pif balei^^ pUM* 

pectia of oxyg^ ^ olian|^ 

penBaiieii%« 

Oxygea tlierefiMM b«r4Sx»aj|MS«red m«ii% 
as Tobnde fyt diMSilbelE^ ll3p4.*c»rryhig'ofr 
tfae <M^ d» pneea. of com- 

bnstioo. 

M the agei|!t by tmuh 

fenM Icottfxti^ solid statei^ttili^hmtion 
idtii kydrogno^ji to that di’m oxtdet or neu- 
tml gaseous al ia oiki^^ Pm 
duiii^ this solhdx^tfviMiilh^ in' gas, 

the laesif VaioaUr fiso6m^ txm* 

nbcted eeii||h*hy iakes the 

di sengayaanent be<feN^!i|tbtandjiea^%- 
hoiinsrcr, seinfi^.^K |( 

eneotaal di^rcnce tW(|di^ 

aieaa smakbg va^^^tfitogea 

and or tha^ of dsxbhi^iW #ygea : 

#amii4otti ^«se piooesiis miikp km $id 

D 2 ' 
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‘ipea- oxygim aa «we oei^ 
oc^l^UUs^ into! tiw liquid 


.’<4: 


ni^ andmjije:*- 'anainf 

sulnnitted 

to dif jj^est the most iiv* 

" our furhaoes. 


tenae« 


Wiiill^fard to the valua^ properties of 
fUel,li^|j^cal^,;to dfii^!^%.}j^m^oae9i it 

moii.ihflain^c^i^ vni^ties 
of j^ye-but a, degree of 

tha^^^^lMiifd wei^t-of 
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or bcc oMftjijj 
lew, 

of wod3 

;i0 OF 


^Ost by its inite 
-4ccordi{ig tothis^' 
be evideftt, that a 
would hm. a ^von a 

1'5'degiees Fah., iiiaii ^ 

an equal wei^t oi coal,'»'|^yid< 5 d .|be heated 
air bejaot allow^ die cWm- 

ney^aft. For 

aif b^|iartmen|» which l^uire the temp^ 
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]tdus^«iind ofCtag^ j» kriblfely 
From (^lldi 'lo^ ^ 

too to 

ff the heat piodwed Mi<iitodd' 
fiiiBfc1j[|jiM»^e^be^ ftteaiitoKr kbd'tor'fiig- 
got is Itot to ^ ftj^artm«Qt its 

esca^ the <^inmej« . WhereMy the very 

<i{ carboy m* eoot that db^iiMitet 
itsehf smi^eor oapoor of vooil»<«io«i][d 

to he e^tondeo in a 

#idk#^idst(^on, eo as to give oot'^nefllfy Ihe 


of the toel to the U^^inthiBiit 
tdditmto'iiliK^v^deiki^ hytAw 




wffmiwt muBs or roEi.. $$ 

»th 4e , ft,t it i, to 

" WriWw^U* dhto'cf .«ur ». 

Pxixtwo. eaUed tSe « |li^ .re 

rf •"'rravenrtnti-^ ^ 

gamble neighbouns. fe almost 

opeless to expect tliat aii|^||^s^onfl should 
pmwdl over those who for fuel 

w this cotmtiy, to adop«/^.ii»feitely 
•conical pi^ of hurnip|k in i^lose stove ; 
notwdwtohdmg the higk^pdpe if wo^i^ in 

BMWy island parts of the kkg^, W^re 
o«ift W not to be prpctoi^ fei^^^ 

price. To 0ach per^tw ne- 

«-«y-teol»«rve'&iiH» spite 
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dptantii^ iffy U^ttrope |han H is in Gteait^ Bnnoa 
at tiwjfMresent day,. — 8- period too, when 
the Englatici. aio making the 

*00^ gigantic strides in advancement ^ and 
mi09i4»k^pei^di]|y that c4ass ojf the arts which is 
ftlty^l yn di^l^iMfeiit OB, or chieHy ccmneoted 


wi^j^ ctmsumption of fuel. 

lij^bfcigard to the qu^tion of economy in 
th0«i|deMti^pti^^ of coals in our i^eam ^gine 

the subject has met 
iy ^»h of attention frotnthe nmn’* 

•bm^^PgenioQs men who bavppmplayed thetr 


we various improveraealp mane of itRe 
valuable thon^in 

many of, the ^i|^r opera #t)itas of th^ arti^ 
where 0 8*®** 

wasta exl«t9»4hid^ miscoostni^ 

tion ejpil aj^^tus pi: ar^Wpitegement of 


. > s'. , ^ V..,- * . 
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the inhabitants of large ^ po^iCkiiis 
the nuisance and 

prodaced by the evedutkn numW 

of coal-smoke. 



CHAPTER V. 


'CONSUMPTION pV SMOKE. ^ 

TS'I'S leiikdir us to tiic question as connected 
witli destruction, or as* it is .termed the 
** consiliiliption of smoke a point which has 
engaged the attention of seveial 
s<^)tifi|C.«|nnira within thfse' few years past. 
It itAust be obvious, that tlfe only possible way 
in wbiek.tld* de»rable objecjkcan be accom^ 
plished^ tsi $y oausing the*iinoke which is 
given o4t,Trom recent coal, tx> p^ through a 
red-heat,; either at the instant pf its evolution, 
or before tt|d^mately passes utto the idiimney 
shaft 

Vsuious plans hnve beendevised fi>r conveyr 
ing away die smnlbe item <ittch stoves as are 
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empbyed for heating spactotui apartm^U or 
churches, where fire' places' of 4h»e oiitiinary 
construction attached to a chimhey in the 
side walls would In; inadmissible.' 

f r 

It must be acknowledged, that, so far as 
carrying off tlie smoke is concerned, these 
“ air stoves,” as tlwy are called, are decided 
improvements in poiat of eU^gaoce over those 
which have a series of flue pipes leading from 
the top.of the stove through the rOof, or the 
out^ waUs of the hnikling. . 

In point of economy, however, the air stoves 
lauch inferior to those of the old^ construe- 
tiom For the rari|ied air in cotyupedon with 
^ smoke being u^o to '.pass downwards 
thrpogli the hollow or sides, of these 
istovhi iatd tlie floor jar chamber breath, 
fimna whence it, ih carded out into the atmos- 
phere, the greater paxtrof the heat ev<di^ 
fewn dm ftiel is carried’ tmt of the apaitment 
the leiMn^t it is disengaged. Wher^ fhe 
hfeWt^^aad sni^ while passing Idunugh 
flue-p^pos, in stoves on, the old 
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cttu^ctibn, will have given out thi^gfe^r 
its^caloric previous to its airrivlBi in 
<dll^^en air. ^ 

The same inconveniences will attach to bot^ 


plans 'jStf conveying off the smoke from 
cte^hed stoves, in the liability of the flues or 
pdka^ges (whatever may be their area or 
figure) to become choaked up thcdepositc 
of sooi or bitumen of the coal. For notwith- 
stiiidmg the inventors of some of tlitlse ifiincy 


stoW pretend to consume the smoke, yet it 
is W hjbre pretence, for the puiipose of recom- 
' their inventions Jo publio notfce 



^ ^ j. ,It may ^ asseVted, ‘^thout 
ti||f hazard of denisd, that no mt^^cathm 
yliileyer^ of our domestic' stoves, 

jpHnc«p/es, will allow of the contmmp* 
their own smoke. :;JFrom ^ '^ety 
on winch the diiil or cun^t of air 
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iti escape, in conjunction wit|i tiie heated or 
rarified air produced by (be dcHidHHdion. 

The deposite of soot in a chimney flue de> 
pends in a great measure on die mal-construc- 
tion of these flu«'s, not only from their, too 
great capacity, usually, but from their latcrsd, 
or at least angular projections, obstructing 
die ascent of the smokts and ^us making it 
dd^sit its undccompounded carbon, or soot, 
agaiiist the sides and angles of the flue. 

But the evolution of sm<flps depends in a 
great measure pn the mediod of supplying 
the Are with fresh fuel; and still more, on 
the manner of giving the proper or suflicieni 
supply ofatmosplierrc air,t|i order to carry on 
the cpphMon. 

*)Sii^P|lyii^ a tire with fresh coals 
abpee, eapst necessarily produce a conrid^ 
able^iimile of fuel, from. the immediate d^ 
enga§s|y)^,of a d^Die^oke, which carries 
<iff. a of the inflammable mat- 

^al, cmuunction with the 
a||jiK»Qtti yii^y^r and ammoniacal g^s. And 



46 


HemtvMVTios or timis. 


* 

effixt }« increased in pfopdrtio|i tke 
of Tticent coal thrown on at onfe diiae. 

A very mistaken notion vulgarly exists on 
this poinV^Mand which could st^arcely have 
heen suggestetl but by some one interested in 
the eitdsumptioii of coal, — that it is econo> 
micift to fftippiy d fife with a large mass of fuel 
at ojace, rather than to add it occasionally^ as 


maybe requisite for domestic purposes. 

If dctoeslics could be made acquainted 
Jbe Iqps of heat ipstained, by adding 
Uufge^imoAses of coal at one time, and the con- 
delay and inconvenience to their cook- 
fpBjg operations, they would hot so uniformly 
fmort to wastefiil p^mtice, on their own 
Account, whatever disregard they may evince 


iox, the hou^old economy of their masters. 
Itt'j%'i|idwever, pretty w^ understood, that 
dass of servantt^ ii| many fannliee, 
ham i$ i^eresi m tkp a^Homt qf the 
co«U ^ cmaM^ndy, econo- 
mical arwhigeipakts, more efiocuud 

oombustioo of as imH eo ch^naxy 


13 



COK»VlCl>TtON OF iifOXK- 


4H 

(sretion in {Ripplymg 4oinea^ 6rQa» become 
secondary consideraitions ; or fOPe cuiv- 

sidoredi according to the mvtrte ratM, 

It is tllso a source of*CO&stant oom^aint 
with those, wlu>so ingenuity have devised any 
improvements in kitchen |totPai and culinary 
apparatus, for the greaUftr eoonominng^ heat 
atui preventing waste of fuel ; that domestics, 
-Huore ee^iaUy those impoitai^' person* 
i^es twined cooks*- almost lunfonnly resi^ 
the adoption of thpse unpinv^pents, (either 
throagh igifhrance, or from iiodie less excuse* 
grounds), unless their employers have 
the finniieas' to retain the command of tlicir 
own hfusdhold, bV making the adoption of 
any re^opsite inipnn cment a due yud non in 
the s^rvioee of mich domestic. 

Yet« it jD^nist b(' acknowledged that, in spite 
fgmhonty or mandate, our domestic 
tlineF so muchi under the controid af 

f 

dm albrawid important clam of persons^ dutt 
the fMkn ihtist have some little temerity who 
daiM» ag daess to be on bad tenns with tlie 
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»r 

male or female) of tJie ciiliaaKy 

establiilmi^ } 

tlie ad^on of small quantities ^f coiM td; 
one time. Is more economical limn laicge 
massc^ from the almost immediate ekvation 
of its temperature, by which the inflammable 
gases ignite^ and form flame, instead of being 
driven up the chi'mne^ sHafiC, (or, as it 
happens in chimneys badly constructed) being 


thrown nut into the room in the florni-, of 
dea^lnnoke; such smoi|(^ being not o^ip 
itE^f'W'mt^erable nuisance, bul^also caiiy- 
lhat carbonic matter, and depositii|g 
of it in tbeldiimney, 

Mve been ^ecoa^posed by the 
il^jjgachpi^^id gas; |tog out hgN fwrt 
he9t.to^tim,|»|rroundiBg 
4l W|,ft>mpu£id gMWV disengaged 
eoah^l^f^t state* nx^^inqph KghtCTthap 


1 ^ 
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the same route. It is therefore oibvious, that 


die only way in which we csdi '’deflect this 
vertical column of smoke and warmair down- 
wardsy or in an opposite direction to that pro- 
duced by its own specifle gmvity, will be to 
oppose a stronger current of cold ‘ air from 
above, so as to maWe th|»e sih^ke pass through 
the ignited fuel, :it»d thus be converted into 
carbonic acid or Invisible gas. 

lliis is the only principle on whidh the cora- 


bustioQof the floatin^'’6afbon,.or,fwit is com- 
moaily termed, the “ consumption” of smoke 
depmids. There is not, in'fa«t, any consump- 
tion ctf’vohime, in the gaseous mialter, in this 
inst&nce ; but that poitiSn of carbon which 
previoasly%Kistcd in tj)e’0|>aquc tbrmof smokt; 
(or sub-oxide of carbon with perhaps ii little 
hydrogen, combined), becomes converted into 
carbonic acid, (or saturated solution of car- 
bon oxygen gas) by phasing tlirough the 
iuciil, and escapes in its invisible fl>rm, 
by or othOr> flues at thO of 
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New tlii& principle liaM been adopted wnder 
different modifications, as to form and ar- 
rangement, by sevjeral persofis^ m order to 
destroy great part of the nuisanoe ansing 
from the evolution of large volumes of smoke. 
And it has to a certain extent succeeded, 
where the constructiQn of the tire-plac#il not 
imn^diately de})endant* on the natare^flhe 
manufacture or process carried on. It wlill, 
however, be obvious, that this mode of con- 
suming smpke, can ohly apply to enclosed 
stow^', or fire-chambers. For the return of 
the eolumn of smoke in an open-fronted stove 
or would inevitably throw cast the 

greater portion of^its vedume into #Ooar- 


romiding aif of the apartment. * 

It is, monrnver, essenthd^ that the siqi^y 
of air Ibr combustion should -be grimi fimaa 
olwoti instead of beneath fbe fire, aafia oiir 


present domesde stoyes. As die 
kinds of stoma trldch 
daMroy^ toil abtdke* 
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under the proper head in the body of the 
NroiiC) it is only necessary here to add, that it 
appears to be quite impe^ible to apply the 
principles of economy in tlic management of 
fiiely to the greatest adranltiagey whilst our 
national taste makes us obstinately adlierc to 
what is ternu'd “ the fashion i" — or, in other 
words, an attachment to mere conventional 
points of ornament or caprice; instead of 
uti]iQr,4ihime8dc ecoiwmy, and Itealth. 



CHAPTER VI. 


CHANGES INDUCED IN- THE AlIl BV 
CQMBUSTION AND^EESPIRATION. 

It will necessary to examine, with sotne 
degree of attention, the changes induced on 
atmospheric mr by respiration, combtisdon, 
and fermentation ; — by way of ascertaining 
the most ready and effectual means of coun- 
teracting the deleterious influence ot such 
vitiated aerial matter, at the instant of its 
evolution : or, if thatt be' impracticablo— of 
suggesting the most econcnnical' way of dis- 
perring su^ noxious' Shatter, hy a free supply 
of air from the atmosphere. 
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li has been satisfactorily sheE^n, by nU’* 
merous experiments, conducted by the most 
eminent chemists and physiologists of the 
present age, that the change induced in air 
niospheric air by animal respiratiou, is nearly 
as follows: — A given portion, of common air, 
(consisting of oxygen gas 21, and a.zote, 79; 
or, in. round numbers, 1 of the former, and 4 
of the latter), being inhaled into the air>cells 
of the lungs, . Hn<l, after ^ few seconds, being 
ejected into a pneumatic jar or receiver, and 
subsequently examined by chemical tests, is 
found to have lost very little, if any, of its 
volume; but the oxygenous portion is become 
charged witli carbon, uitder the, form of car- 
bonic .acid gas. At the same time a certain 
quantity. of steam, or c*^®®*^** vapour, is 
emitted ; but ’whether this vapour is the result 
of any union between a part ol the oxygen of 
t^,air and tli< hydrogen in the human frame; 
Qr.,wbether>it is due. to the quantity of water 
<ir, vnpour, which the high temperature of , the 
mi{ttced aif'>ould naturally hold in suspension 
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-+*-has not yet been veary sfttefsctoiify' deter- 
mined. The latter presumption is hx dm 
mrnre probable. For if any matmial portion 
of oxygen were absorbed, and condensed m 
die formation of water, (and w<e hatre abeady 
skewn,. dwt every cubic meh of hydttogen 
wnidd require half a cubic inch oxygen), the 
volone of the air expined irom the longs, 
wonkk bo e^fderably dinonbhed >whei«ae, 
tlm diannudon in bulk is very slight, or 
seafcdy appreciable, if tlm expernnent be 
earedi^ performed, t^e aieerage of 

seveval^xpenmeRts obtmned. 

fbe subsequent passage of ^ expind mr 
dnoUj^ a povdon of lisae tratier, also sbeiva 
diat nearly die whole of the matter abstracted 
£ri^ thehingSj was carbon, or carbonic mab* 
for, nceompained by slight traces of amihosia 
imdralphur. . 

;it has ^herip been constdeired by che- 
mists of the intuit emineRce, Beth 

thttt ihe sebilnity or'^'iitlihty of Of** 
moq[)hieHic eh, almoisi endridj^ 
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altogether, on the due proportion of the oxy- 
genous. part, and the exercise; of its power- 
ful agency in absorbing and cairyiag off the 
carbon, &c. of the blood, during the process 
id" respiration. That ornament of Brkisli 
aci^Ke, Sir H. 13a vy, during many of his 
elaborate cxperimnits on tlie decomposition 
of die alkalies, prou'd that the azotic por- 
tion, <Nf nitrogen of the atmosphere, resisted 
all attempts that could be made flE' its furtlier 
decomposition, either by means of Ujc gal- 
vanic . battery, or by the combustion of the 
alkahne metals, potassium or sodium. Ni- 
trogm is therefore entitled to the rtame of 
gaseous matter, perlmps in a greater 
dc^gree than any other substaiicc. 

“ By fertherbxperimentSi the same illustrious 
ti h i Bmto . proved azotic gas to be the peculiar 
mister, or base of the nitrous or liitiic acid ; 
llfisqce the ternt mtrogpn^ which is now mo*’*’ 
wd perliaps moi^ appropriate than 
. |dl» JFi!Pk;H denominatiofiy azote, , But, not- 
< liidhst|i]4mg the peculiar properties this 
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ga^ecMis matter, and the circumstance of its 
constituting four-fifths of the entire bulk of the 
atmosphere, its agency in the economy of nsr- 
tmre, appears to have been a pdint which phi- 
losophers have hitlierto overlooked, or at least 
have assigned its operation to a very limited 
sphere, in the supposed production of natural 
phenomena. 

Dr, Ure, in his invaluable* Chemical Dic- 
tinnaty, thus concludes his notice of the pre- 
sent state of chemical research, with regard to 
nitrogen : — “ Its uses in the ecpnmny of tbo 
globe are little undersood. This is likewise 
favonral^e to the idea, that the real chenuGal; 
nature ia^^ yet unknown, .and leads to th& 
hope of. its being decomposable. It would 
af^ar tliait <atmospheiic azote and oxy^A 
spontanuposly* combine in. other proportKMUS^ 
uhder oexixm oircumstancee, in natural 
r^ons; ' Thus we find, tluit xnild calcateoce^ ^ 
ov< alkaline [nto^or, favours the ibrmat^ oif 
nitiio acid, vhi oertain regiiMs of dto earthy 
and that'idie^Uto essential to itspfodoctibli 
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in our Artificial arrangements, forming 
nitre fiom decomposing animal and vegeta- 
ble substances/’ 

Now the acknowledgment of so high an 
authority as Dr. Ure in chemical science,' 
** that the uses of nitrogen in the economy of 
the globe are little understood/^ — though cal- 
culated to make us despair of absolute suc- 
cess, in any such investigation ; yet the writer 
of these Observations, feeling how intimately 
such enquiry is connected with the immediate 
object of the present work-— has, with some 
diffidence, ventured to throw out the following 
remarks, on the probable influence wJ^eh ni- 
trogen may be supposed to exercise, ,not only 
in the functions of animal life, but also in 
other departments of the grand and beatiififul 
labtncatory of nature. 

'fhat azote, or nitrogen gas, does not appear 
to^exi^rcise any cousideraUa agency, either m 
the nwfttrotion of animals, the combustion of 
m during the decomposition of animal 
aa^tregiHafale mibstancos, is no proof that subh 
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ageney nmv not exist ! That the powens el 
our 4>rgans of perceptioo are limited, very 
limited — it would be presumption to 4 eAy. 
We may doubtless demonstrate and clawify 
chat portion of the opera^ons o£ nature whic^ 
ui tangible to our imperfect powers ; but with 
Mgard to that which is beyond oitr vinon or 
peaQeptioii-**^o small, pcurtton of creation.^ 
we must content oundiaos by merely reason** 
fiipm analogy, or employing S3mthetical 
cakulation, in order to form any toletobie 
conception of the agency of a variety of mat* 
ter in the grand arcana of nature. And, from 
the sol^etonce called nitrogen, having elucbd 
fhe cxpenmentol researches of the moat emi* 
nent cheaadsts of the present age, we aise . tbe 
more justiM in applying this mode of 
<juiry, to estimate the real nature of thM ipr 
teresting iwbstiuice. .. 

To sttj^pose that.^tito great mass ofroor 
atmnsidieaa should he uamnployed, inert* 
in the gfeat megaaise of .patose, while . dp«e 
minor part is kmvm tp be se .hi|xurt!MP 
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an agent in the aaaimal funetons;^ would be, 
to saj^se 930. iacoontstenc^ ip llbe grand 
designs and objects of the Great .Author 
of the oinvene, who stueiy cannot be . kna- 
gined to have created ^ single atom in 
vaint 

if nitrogen were cither neutral gaseons mat* 
ter, <w a mere diluent of the oxygen of the 
air, it wcmkl, in all probaUlity, not have 
conatituted ibur-fit'Uis of die ei^re mass^ 
whdst one*4fth only is offwtmtljf employed 
in retpiradon^ &c. 

We! know not whether the nitrogen of the 
atmosphere may not be equally mstnlmental 
in qanying off the hydrogen, (under thejfomi 
of aarantnuacal gas), as the. oxygen is m caeiy- 
ii% off the carbon as carfaoKnc acid gas. We 
hnem cectaiDly that die proeess of digestion 
and'subseqoent putrefaction, gives out airtty 
onuud^Mye portion «f ooaqiound gas ; more 
espeebdly^Aom many uariedes of v^taldb 
d»od;,> And^ we are able ^ a«;ertai« with 
hileiatiiw iMKuiBcy^itiro of these gases. 
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whic^ prove them to consist of hydrogen 
itn|(regnated.with carbon^ ^sulphur, pi)i(»{^o- 
ruiy&c. 

Notv, without admittmg the agency 
trogen in this it would be difficult to 
account for the expulsion of this gaseous matr 
ter from the human body. Thou^ it .must 
appear to be equatUy nebrasary for die preser^ 
ration of health, that this gaseom, or, as it 
may be called, alkaline and animal matter^ 
should be carried off from the body ; as tliat 
die carbon of die blood should be expelled 
from* the system by thie oxygen absorlui^ it 
from‘ die air-cells of the liuigs. t 

Or we should perhaps have stronger rea|pns 
to believe in the agency of nitrogen^ as an in- 
dispcnsible in preserving the healthy fimctkms 
of animals, if v e take into account the net 
quantity of transpimlde matter pym off from 
the suriaco of the bocty m a^ heahby al»te. 
Nbir although carbon nmy fonn a46eihHB poiv 
tiod' of d^gaseoijis mitten the lldn* yeUW 
<4&ctoiy usrvesM^NPPKmsdato to^^ 
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doubt, that a considerable portion » consists of 
the volatile alkali called ammonia, which 
alkaline gas is knOwn to a compound of 
hydrogen and nitrogen. 



CHAPtER Vn. 


PROBABLK AGENC%>OF IIYDHOGEN GAS 
" IN NATURAL PHENOMENA. 

Monts. Guy Lussac, in some late researches 
on tliis interesting compound, having demon- 
strated that 3 cubic inches o^ hydrogen gas, 
and 1 cul^ inch of nitrogen, on being mixed 
together, become condensed into half their 
volume, or 2 cubic inches of ammoniacid gas, 
possessing a spec. grav. of 590, atmos{)heric 
air equid 1,000; or conversely, — 100 cu6ic 
inches of ammoniacal gas, may be decomposed 
into 50 inches of nitrogen, and 150 of free 
hydrogon. 

As hydrogen is known to be evolved in vast 
quantiiy liy 4he 4ecompositicui of v<^ettble 
and animal subMuices ; and prohaldy’ doting 
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the <decon^(»idoii oc evafi®mtia9 of water 
also ; we sho«dd be at a kus to bceoui^ ipr the 
immediate (iiiq)osal of such imxaaiBe \'hiuine$ 
of this gaseous matter, widioat allowing the 
agency of nitrogen gas for iits receptinn, and 
condensation. From tho extreme levity td' 
hydrogen (pure hydrogen not wiei^ng more 
than about 1:15 coiufhon ak*; or aa iQ70 to 
1000) it would usceiid through dbte loMter 
strata of the atmosphere with rapidity 
at the instant of its evolution, by (he deeom* 
position of ratable and mflanimahie sub* 
stanoea, provided it met with no obstacle to 
retard ilts progress. 

fbe ndroixture of hydrogen and oxygen at 
the ordinary tempentture of the air prodoeas 
na paeeptiby chemical chemgc^ or reductioii 
ofirolmaei though their union at about ^N)0 
degrees Fah. is atteitded witli .sooh rkdetit 
efihets, fsom the disengagement of lig^ tknd 
beat, -and Khe consequ^ reduction of iMibifllu 
kooi ^AJPOOsto 1. the admixtureof hydrogln 
aod^dtMiigen, on (be oontrary, enter into che<» 
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imMsaJ combinstioB at the common teiii{Mia<^ 
tores; atteiuy|| with condmsd^tm^of volume 
of the component gases. Hydn^n gas, 
therefore, on being evolved by the decdmpo- 
j^tion of vegetable matter, will be immedi^ 
aitely arrested, and partial|y condensed^ by 
epimi^ in contact wi^ the nitrogen of .the 
air; trhile the oxygen €f the air will not umte 
with hydrogen, until the latter forms more 
tium :diree times its own bulk of the nitrogra 
pittiimt. Or, in other words, unbl air the 
nitrogen has been converted into ammoniaoal 
gas*^. ; Which process would require (aax>rd- 
ing to the proportions assigned by M. Lus^ 
sao) ,13 ■ volumes of. hydrogen to every 4 vch> 
liunes of nitrogen in the atmosphere. Or, a 
quantity of hydrogem 12:5; or moie than 
donUa ttmtof the whole volume of theratmosn 
pI»neiM».l ^ 

Noaf however preposterotts such 
poiih<^^a{^ieara at fim view^ of 

th^ i^ture would obviously ha 
the vast 'portion of hydrogen (and 
10 
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fMonit^s carburetted^ auiphurettcd^ and phos- 
pbwretsted hydrogen) known to* be denstantiy 
gcMen out into iho atands^herc by v^jpetable 
and animal decompoaiilfm, had no atiier 
agank to ^ect its removal than the oxygenous 
portitMS o£ the ai$, Whkb fans boon hitherto 
eonaidaiad, or rather assumed to bo the only 
^^titaif' portion of tb^ atmosphere. Though 
wh have endeavoured to ahew that oxygen 
iaaot capable of unitiag iAemtcally with these 
aaxioufr 'gas^ at the ordinary temperature of 
tbeair. 

Bide in admitting the agency of lutroger^ as 
heSdm naendoned : we have, in the first > in- 
stance, a vehicle always present to seize upon 
and off the hydrogen gas from its usual 
odtabinadons with .^phur, carbon, dec. as it 
beaODias'graduiilly evolved during the processes 
of Organic decoipposidoa. While these notxious 
substances twill be- again precipitated in the 
solid, IfNnn, .citlier immediately they beoome 
libemtaddiom the hydrogen ; or else by unit- 
iag ift a state of mechanical mixture or suO' 

F 
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peni^h with the oxygen of the atr. in icst 
l^bce, and subsequently, be abstracited firom 
t£ns combination by theatt^tien;niaiiifested 
by lime and the other alkaline bodies^ 

’ Ibis theory of tlie diluent states of exist- 
ence in which carbon, ihilplqp’, or phosphorus 
flatters into combination with hydrogen, or 
with oxygen, is beautiftiSy illustrated by die 
process of gas-ma^ng. 

For the pUrposedf purifying C!oa] gas»-<*>the 
crude gas after bang paated* throng con- 
densing {Apes to arrest the undecomposed tat 
and ammonia, is passed through a soluthni of 
Ibsei or Hme in a state of. powder; by widch 
meaiis the whole of the sulphurous add eoust- 
ing in the gas, as well as the chief part of die 
carbonic add is arrested by the lune, fbndahg 
siil|dude and earbdlatet^ 1^ Wlnlstthe 
efloburetfeed^ hydrogo^ et pups ihdaimpaitfe 
gas pasiw oi through the mass fimO' with- 
out sm^ mttlMdai diminudon of its vokiib 

We may, thdkoiie, be tdlo^ U 
dbe former compounds in this else, by the 



^ 

tftoie of mbchnnicti^ riiixtUro, bi* ; 

Wliile cftrbttretted h;ftlr6g6n iL chtinieal 80- 
kttibji of carbon in gai) 

qnehtly riot decoiriposobte by othe^ nlfteuiUt at 
the ordinary temperature of the atiriosphoiei 
The routine wliich a portion of vegetable 
substance (or more properly* carbon in con- 
junction with hydrogen , as the chief consti- 
tuents of wood) undergoes in its difierent stages 
of decomposition may th€s*efore be very nearly 
traced as follows : — Bj the. fermentative or 
putrefactive process, part of the carbon .of or- 
ganised matter becomes carried off’ by the 
oxygen of the atmosphere, while the hy- 
drogen; being disengaged, will fly off in a 
gaseous fdrm. But we have seen that it will 
immediately enter into a new combination, 
by uniting with the nitrogen of the atmo- 
sphere, and fonning gaseous ammonia. Hiis 
ammonia will again be absorbed with great 
rapidity by’any water which may be adjacent, 
while the carbonic acid formed by the oxygen 
of die lur (including the carbonic or sulphu- 

P 2 
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rouB matter^ left behind by the hydrogen in 
fortting ammA:i}a) will be^ absorbed by any 
calcareous or s^aline 'eu&tances adjacent* 
ChfiJJc or Kmesttme coninsting of .44 of car*H 
bonic acid and .66 of lime. 



CHAPTER Vm. 


MEANS OF DETECTING NOXIOUS GAS IN 
HOUSES; AND OF GOUNTERACTING H’S 
EFFECTS. 

The punfy or iaipurity of th_e oir we breathe 
admits of a wide and most interestiii^ field for 
investigation, not only- as it influences the 
functions of animals, producing health, or dis- 
ease, but also as it afiects vegetable life. But 
\i^e ^nnbt extend our limits beyond; that of 
its imme^le connection with the subject of 
the following pages. 

By examining with attention wliat takes 
place during the deterioration of air 1^ respi- 
r^on^ or combustion, we are enabled to em- 
pl^ certain means for oinia^gy or at least 
n^tra^^^ng) ti»e noxious ag&3oy of such vi- 
tiated air vpon 'animal life in general* 

For example : — ^In any confined apartment 
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which does not a^it of a current of aku » 
nuinber of pel^nstwill very soon render stM^ 
an atoio^hem'^hljr insishibriOus; not only 
from the carbon thrown out from the blood# 
but also by the anunonia. resulting from tbe 
transpirable matter of the skin. 

/ have prefiou^y etstad, that water 

wiB absmrb’ nearly 460^^Qies its own bulk ^ 
amnuMPtirwal gas ; whilst a solution of lime will 
abfffl^ frorf> two. to thrM'^tiwi'^s iW' own bttUt 
of dtd^oip acid. lit cannot therofora adiiut 

ofjai^o»h*#,ithat, if wa place an. opep *0ea^ 

ffesb, or pure wAter-rTrOTK wjlich 
KWI^. Jle pteferable, watnr >vilh 
tipoKof jrec^ lime dissolrod ’m 

Y^ere die air baa boen -iqim^ ^ 
tmised; — that the greater pf^j^ if nol #ie 
tbe i9nxiow» rnalter wM|ioabsoiih^ 
'ms9^.ii9m bo adtds^lido otic^nr 
liquid# ao as tp%^ tta 
due- 

.be4u^l»8ed*^>|?e: "" ^ 

add) m^ter^ -in the,ex<ad; <tf a 
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close roonti having its atmospheie dejpiived 
by the ooiobastaon of artifiojal li|$l|i|8; or 
Drhich is ^11 worse, by the* con^^jprtioB o# 
chsQtcoal or coke ; a large vessel cOdtainii^ 
lecoM: liine>watcr woal4 have a most salutary 
effect, by absorbing the carbonic acid. 

It is oi» this principle only that white-wash- 
ing the walls of buildings is found so condii- 
cive to their salubrity. Recent lime absorbing 
carbonio acid from the air witli considerable 
aailbtty. For this purpose, 1- however, pure 
lime^wash is preferable to ''whitening} fer the 
latter substance is already a sub^carbonate of 
Haie,>OQnsequently it esumot evince %o much 
attraction for carbonic acid, as lime in its re- 
cent irtate from the kiln. 

descending coal-mines, woUs, cellars, or 
other subterraneous chambers, more or less 

r' 

cafbomc acid gas is almost always fehnd in 
tt stoto of misturd with the air. In ,^uch 
cases, perhaps the only effectual way of purir 
fying 'the atmosph^e would ho by expelling 
tbanoxioiSs gas tntchanicuUy* That is, Joy 
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etttjptoying exhausti^ig pmmp a katittr 
hose) or pipe, .reaching to tbe*tx>tt(Hn of 
cfaeaiiiberj|(this gas being nnicb deneer lliaa 
cOBMnon air) or, which would be bur betteh-^ 
iCntigia condensing, or dafce-pump, to dirow 
in atoiospheric air; wldoh would of course ex.* 
pel an equal -volume of the noxious gas. . 

In those cases where $uch means are not 
appiieable-^f a vessel or vessels such as cqiien 
mocth buckets- ronUitaing lime water, .were 
lowered into those chambws or. ^viden'pre* 
vious- to any person venturing, to <lesceqd.da 
eatdif-hazardotia ntuatiiMis, it- would be Xhe 
:[|aoan8 of at least diminishing the daagertd]^^ 
ahaorbing-sqiuie portion^ (he carbonic acid 
gas. . - ^ 

'ihs order to^iMocrtain wh^herqaihotdoneil 
.any vault, < or olhefft i^tusrihai^ 
an* account ^ ofiits depi||^.iit< wdi 
tdw%ys occupy the lowest deY^jl^A'lil^ed 
caudle of lamp.vnry j>e en^o^^lhwfth the 
greatest tiid\anta^«> 'A ' 

Iwig jlqli^ or ai^open #u]tlitM!n stii^pkiQikd 



AKO OP COUKYSlUOTliJIjS ITS BPPBCV^ 7S 

a^fopc may be lowered into.tbe are%or flooiing 
of the vault. the U^t bornadimi aadvbc- 

comas speedily extinguished, there ^.consi- 
derable* danger in any man venturing dou n 
the vault orwell. But if the light be imnu'- 
diatefy extinguisheci, it would be inevitably 
iatai to a man attempting, to descend. 

If, on the other hand, a ligBt <m being low- 
ered to the flooring of such apartment, bums 
with its usual brilliancy, it isa proof that little, 
if any, carbonic acid gas exists in the atmo- 
sphere of such vault or cellar.* 

.A great source of Uie carbonic acid gas in 
cellaia, Inewhouses, &c. ; aiises from diatgas 
being evedyed in great abundance by the fer- 
mentation of. wine, beer, &c. But its accu- 
raulaiion, in a gi'oat degree owing to the 
exclusion of atmospheric air,, in order to pre- 
vent those cban|;cs of temperature so fre«|d^t 
in our climate; and.whicli is so injutfei^ to 
that equable fermentation found to be lOM^ 
tial for aU ainous j^iquids, dostinedi^to kjeep 
any considerable lime previous to jpt.. 
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In all wine and beer cellars^ therefore, 
which are but seldom vhdted; or, in other 
wordi», |re nof often allowed to have any ven-» 
CUation of the air ; a vessel containing a solu-^ 
^n of lime-water, with a wide surface, and 
placed in die lowest part of the cellar, would 
serve to alisorb part of the carbonic acid gas ; 
whilst it would not in any degree interfere 
wi^ that equable temperature, which (for 
the reasons before mentioned) it is desirable 
to maintain in such situations. 

Tlie noxious and highly offensive effluvium 
which is evolved from certain other appen- 
dages to dwelling houses, might also be prer 
vented in ai great measure by the presence of 
lime-water ; the gas emanating from such sir 
tualions being chiefly sulphuretted hydrogen, 
which is rapidly absorbed by the alkalies. It 
i» on this principle that vegetoblo and nmanal 
jaubstances undergoing putr^ptum donotgjvve 
out any offendvo odour covered with 
earthy mattqr : — ia«/flnmiiijg a cono^ 
post for the purpose of manure*). 



CllAPTEH IX. 


EFFECTS OF STAGNANT OR PUTRESCENT 
WATER IN VITIATING THE AIR. 

«• 

The ordinary phenomena resulting from stag- 
nant* ctf putrescent water, though not olni- 
ousdy -eonnected ith the interior of biiikfings ; 
is,' neverth&leaa, so intimately connected with 
our immediate sulni'ct as to demand a few 

4 

reittadcs in this plai e. 

•ft does not occur to the writer of these oh- 
snvarions lliat any actual analysis of thei^dtcr 
c^iflained from stagnant ponds or diteheili has 
hitbarto formed the subject of exp^iniient 
with any ofmir eminent chemical enquii^rsy-^ 
thou^ a-poHit well prorthy of investigation. 
From koOwmg the constituimt matter which 
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enters inte the formation or production of 
stagnant water ; we may infer, with tolerable 
accuracy, the nature of its contents : and 
calculate the probable effects of its subsequent 
"evaporation or solution in the circumambient 
atmosphere. 

In tracing the progress of gaseous matter 
through its different states of existence, we 
have already shewn, that water absorbs a 
vast quantity of animoniacal gas. Now this 
gaseous matter may be always distinguished 
by its peculiar odour, the volatile alkali. And 
as might be inferred, the stagnant, water of 
ponds (more especially where vegetable mat- 
ter abounds) always exhibits tl^e disagreeable 
etliui’ium of ammonia ; particularly when agi- 
tated so as Ip disengage this gaseous matteh 
But in many cases the smell of sulphuretted 
hydrogen, or that offensive gas which emar 
hates from' c/oactf, or other collections of am- 
mt| nmtter, is (dso. very distinguichable when 
stimihg the water of ditches* ^ The ^water also 
conlitios a small portkm of l%lit carburetted 
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gtts ; as dSi^ be ^ved by « 
tui^ler or wide-moatb bottle^/wiUii . 
£Md hoUiBg it inverted sui^Mnoit^d^elii' 
pon«i or d«tch, while the wbter'is 
a sdcfci ' When bubbles ?of this gSs'hs 'eMa^* 
binadon with sulphuretted hydrogen^' will rise 
through rlihe water and dis{)^ce the watOT ihi 
the bottle.-*“On being mixed with froiii.^ to. 
10 timm its volume of atmoepheiie air»l^an 
explosive mixture will be iormed, which may 
be fired ' by applying a lighted t^r; caia 
being taken to {^rform the experiment a, 
small <](uantity of the inflammable gas^ aiiAa 
wide raon^ bcKde, in ordtt to prev^t adni> 
dent from fhe|||idden expansion of the explo- 
sive mixturp bursting the bottle. ' 

Stagnant Vater may therefore be^sgtiKid- 
dered as a weak solution ;of ammonia; isann 
taiidag tdiK) a certain pod^n of sulplndelted 
OF'Carlmretted hydrogen gas ; and thejpdtn-' 
tity^hfamm^a will obviously depend 
length of dmb and die quantity of ytgetatda 
iqailteF in tlte stat^ of decompo^t^-; as wnU 
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mWktiA 

Such t>tltiid fbtitMlilxmfi^i 

Bs ll^ ditcdiietf or tiio l0’«r^r' le^^ 6r 

ft»i-tcOQi'i#t^ exhibit ^ the latter end tsf 1^ 
^mer, firbfn ^ {itstebding emporatidtr/Aiid 
iMe wttM'of rairu*' ' ■•' ■* .\'A<v\ 


■ No# it will be easy, from these dafiii td 
et^teiil tjie origin, (or at leaat the prbbible 
et£ase) of those idtetmittetit' fitters ate 
kiib#n to be pecidilir to ^e - districts bblbbe 
^il^entlbhed ; add #hich 
Wletit ^’Ui the autttindaA Season, it^eh' th^ 
ffitchee; dr etagatot.urttfer, 


t WhUdihese ditclies jtethai^ d^ji^eesHly 
|lled|'5^'%ater*^ erthidadiOhi 
ily ^hdOd tdmos^ ehtirel^ to 
^ ; M as the water 



'#te Sai|lt^ editrae ;. 
kn^g^te tlte tdr‘!^ ^ hmdbdiate 


VlMA^tXa TIK iak% f§ 


boiiiiiood with ita noJdous 

of which will ibe greatly* If 

any kiad of animal mattor also exists) itt con*' 
junction with the putrid vegetable Bubtta^ces, 
or neskluum — ammonid) an^ th@ otiier 

deletenOUS gases*. • ^ - 

That &is is the true tjbeovy of the produc* 
lion of putrid water, when reposed to tim air, 

V 

e ii ll Ii%l% probabk that tjie nutJHtrwt, which ren* 
dett the C^pania hi the ncinity of Rome so inealilibnoue 
in the aatunmal months/ is occasioned by the ewdntioa 
of thui gee. The flat surface of the land, and the want 
Of dhditage owing to the culpable idleness d* the infcabit- 
eme, allowing the water to stagtmte in the dHchet} end 
with tpQ he4 O^e climate very soon becoming pit* 
tmeept: while dni great rapidity of eraporatibn enP et 
length render' these ditche% perfectly diy, and d ^rse 
dheotve the aBcahne or putrescent matter in the ilijioent 
ahnU^^heie^In dutriots wheta water dOcei oi^ eenals 
hm ^ inMivisions d the umd, these leo^pUllht d 
water ehpi^ always be of si^lfeient depth to ptpMtnt 
their e^poration dnHng die antumnid wmeeie. 
And, w h ere v er it is practieable, they should afeo be eup* 
]^ed udih a stteam of feesh water, in or^ to lae- 

tebtlethgtiatton and putreftetioD. 
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fiver-water, which . cokitidn8 little»!it' 
mline ;^atteT in xipiali^BifUipaic )i&> most 
li^le to putrefaction; >i4iUe - spnn^water, 
w^ich cont^ns usually so&e portion of ai^e 
or^minera^i substance, will keep sotindf a 
longer period. And seanwater, of 
liil^s of ntlier naip^mlsr-ee ia weU<|(iM^W»n-* 
st^ farther resists the process ofpu|r^fiiction; 
ptNs^hably froni thenumaric -or-nther^ s^^dftJtet 
ebring the absorptiem 

aif, ' ■' .^ , ‘ 

^^ Tlxe water of peat-bog«h^ ^ thc;p^p^ 
of rerisring putrefaction in^'« remarkal4#t4et 
'’But'whetW b to 
the eid^Rce nf the o^uiet nf hbhVbiBfdly 
f^d in such bog-w^, or* 
iri^l^bina^{l^<b'no\ 
the is, howe^fi 4€ vaat^ 
fa^^■'^■thn'^^itiy5r^^y''''of ’dbtricto as ‘ 
l^Uandi portion 

land. iFor the stagt^k ponds hf (fwp*' 
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the rain tUUiiig the cavitiea from<i 9 hence peat 
has been out), .and! th| swam()^t|Rj^aQe of 
bogMland dn general, wbul4 render such dhh 
tricts perfectly uninhabitable, if the water of 
these poods were equally liable lo putrofac* 
tioa widi that of other stagnant or 

Tho' immediate consequqoces of the stag- 
nation of fresh water, especially under the in- 
itoeoce^tlf a w^nn climate, appears to be the 
pvadbfiction of myiiads of animalculae; which 
napute animals, by their increase, e^rvet 
greatly to fwcelerate the process. — l^tftre- 
faction of ijiater may thni be almost saul^n be 
a pnvjcesSf's^* gencm ; though it ma^lteip n 
d^^^ilnduced, by the absolution of 
thlt^ <^gMe<Ni| matter;^ (ammonia), Md^h is 
knn«irii to Urm' a larg^ constitueti^ in all 
Miond^iuid m^y vegetable substances. 



CHAPTER X. 


^:||FF£CT$ OF VITIATED AIR ON AaOllilL 
LIFE* 

Althoitgh it would nGt be oAnsiApat Mittn 
tbe o^ow limits of oUr to entef 

any enquiiy as to the ntode in wl^d^klftife 
of nritiiby disttidll nnls ho- 
mnnftnitte; whether <the delnteriouSt titutbler 
kdown to't^tin menh ttuiunDia, 
by 1§ie langpSf^or the dcin ; <)it.whe(|l!^,lM *t* 
inospheri^alr Idbes <«» a 

v^^ude fot^can^ili^l^olfthe ta&t$i$r 

tiont of thebo^) 

wttb the*pecu&#^^4i^tler evcSj^Mx^ itag- 
ihbted qubstipE^i imme- 

dsatel|r«Miil%te^ith ph^norog^ maorch 
than civil or 'donieslic echl!((miy.>^Yet (he 



KFFECYS OF VITUTKO Alii ON ANIMAL LIFK. M 

great — the intense intercsi^ vA^h are ob- 
viously involved in die better und4<itandmg of 
the probable source of those noxious matters 
thftt float in oiir atmosphere, an^ oxorctse 
such a baneful, and often, fatal agency, on 
the ftoscticMtis of animal life ; are cois^derations 
whi^ wtdd almost warrant us in pursuing 
the ofl^uiry here, could we hope to demon-^ 
strate the niode of operation, or the uniform 
agmcy'of these deleterious gaseous bodies on 
thtft l>eautiftd and wonderful piece me«> 
duuuunn, the human frame. — But, alas I 

ifpeculate, instead of demonsirato. We 
caU only .mason, by analogy, from what we 
know of these gaseous nibstances, im their 
mom oontientrated fonn, as to what^teay lie, 
oriou^’to^he, expected from thei^r^iaolion, in 
a attenuated st^e. 

Henoe^ w^ Jcnow that carbonic acid gas 
iFifi destroy life, on being iuhalod a fea^ times 
iidniheliHi^ 'piePefore, we say, the smallest 
|MnhMi fughly noxious giuf must be, to 
n'lmtain extent, ddetcnous. 

o 2 
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U 


£ul^i^cu»^acid gas is eqilaBj iaiil to 
aiiimdt 'life i j»rpr!uc^g lhat pecuHai^ od<^« 
and sipocatiog or spasmodic effect^ ivMcli is 
ocoa|ioncd by the common Operation^ ib$un|o 
ing brim8toi|e on a match* ; < 

Nitiogi^ gas is also incapable of su{^>c»:to 
ing |mmal life, until it becomes mUed ititb 
one-^iiih of its volume of*oxygen-^or 
lueiito of cQiBimon air. But there (^xists ditis 
pectiliiurity in the cQn^tphnd of 
c^ygen — ^at ite cpi^sUtueuts jOt ^reut^ 
attraction , (fti the tkhti^0fipiienc . 


vridh wludh;we are acquainted, 
whSe other 'Varieties of ga^ous 
oe^sionally^nd in a st4t» ,of s^hMiiit iit 
mexmapical auspfiuami u 
rmj^perhkfi in ever^^t^ 
withdirawn, by ap{^|]dt^ 
stMiiDKs whitdt' hilv^'a 
the specifief jQq^tt^)r>t4Ma^^ 
pouud ^it^f’ ap|iem;W^Q^ 
decompointioQ ir. iec^c^y .aniy c^vfhe 
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ordinluy piVMiesses of naturo,^ 
variably its reactive pr^portsoas ol flio two 
elemmts, (4 iut> and 1 ox.) at ithatem' 
alritude in the atmosphere it has been ,exa^ 
mined) or from whatever part of the wc^ld it' 
haa been collected for examination, by the 
usual cb^ical test). 

Hydi^gen gas is also incapable of. support- 
ing life ; though not so immediately fatal as 
tbe preceding gases. We indeed know very 
little of thc^ effects of pure hydrogen. It 
bowever'appewn to be the grand agent or 
moaatmum, in which most other deleterious 
gaseous matter is held in solution, wh^ they 
are f^nd mixed with the atmospheric ^lur. 
Thus hydrin and nitrogen, though inu their 
separate sta|e possessing neither taal^ nor 
ye|; .when combined, they prbduce the 
renuurkatde cornpound called volatile alkali ; 
which^ as we have before stated, consists of 
three parts .(by measure) of the former, and 
ooB of the lalter. 

. ^ow as fre know this compoundl gas it ab* 
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sofbod by inMer witli great avidity-*«4)i the 
enpnddus {^dliortion of 4^ : a0bnb m 

a beEuhhil illustration of ^'^‘salutary agency 
o{ water in the grand ecomnny of nnture;x«k»It 
had been siifficiently shewn already, thal^ if 
any eon^erable portion of atnmoniacal gas 
were allowed to remain, for any length of 
in the air we breathe, it would iaevi- 
taUfy deb^tate, if not debtroy the animal 
functio^Rl. The extreme lassitude ex^eiienced 
1^ those who have been exppsed^^ a dqiiaved 
atmosphere fof many bouni^tc^eth^r^, being 
wi^ knbwn to eve^ one. ^ The<Qjr^ Author 
ot our existence has, 1herefo|ie, bisiMi&^enlily 
supplied us with an iauniUiee oini^pmesMit 
agent, capable of qJi»orbu]||^ |pr 0 bah| 3 i;^ all the 
'gatec^ mkfix of dds land which ^ «ver''be 
developed,, V the dectnup^limij amsaal 
aojd vegeta^ eubstanose^, X *, ^ * 

iWabsorpd^tif aninioiM% w^j(<tthudi 
fti^ be tahenW a'dupg ineo^ 

^tade), by Hm 

ofdhaary opara^toaSw uunie^er, 
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n 


ifi{»t>le of ^ 01 ^ ex^anadoQ oa '^^mnopkw 
9^ clttn^ attFQC^on. 

Hil^ eompoajtioi} of water hfts be^'^enlon- 
sti!»ty)d» by the most pn^fb^d chefluatii ^ni 
EcMV^vto ]i)e 88 parts (by weight) oxyj^» 
Itiid of hydrogen* ; or, (eecordip^ to the 
beaMtifbUy simple doctrine of chemio^ ^ui* 
vakiats by Dr. .Dre), 8 oiificen and 1 hy- 
drogean. 

able audnuityi Mi]p|KMrtod 
also profound M* Luosaev !f)f 
foiiuof}* iba^Mfhwonia OboM^^if ^tbifcr^, 
of or intto# 

4^Mof<4.7 ofmtrogea to 1 hydr<^|^|P^ 
in vtdutoo. w 3 of t|!#4^r 
ip I o|i}fa^pMior. 

*|iefi^lil^|}kaUne prio^p^, 
udncIl'M in cbmiitry as thiH^t^otivc 

j>fSK$0yi^heipg ptoved to exist ^i#ieh a 
tl^ae in the compoiw^ 

* For tlw «il|^ olMitopItci^.wa pop!^«Of>c liked>a 
|M«s^,lt h^dioa^'l^ to omit paito' al- 

togrtlier, whete praeticatiie. 
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A 

ammoeia, >vhilst Water 

(notWithstaK&ng its app^aeak o^ 

Ofg^m) as 4 highly o?ddia€!|fe:hydn^ 

Is |)erfectly^WatuiaI that a W«iy ^pcwq^' <fe** 
a(|nM;tion shoidd eids^.betv^e^ these 
ttro^ substances. And vrb ^cordn^y find 
in;|( 3 iLpeniiient, tli^t the instant volat^ alkali 
is, liberated in die adno8phepe^''if watef” be 
pIlaBentyWt^ seizes on the with'the greatest 
avidity^ t^id will continue to dpso hs Ipng as 
this is given out; ortinlil-^ be* 

vee«aei«^at^|twhe^ the Wil^ lAxfiu^ 
bi^p^e d^Kixydate^ ; or^ in othdr^l^ds0uive 
its oiygen somach overpowered, 'aKtd ik^adear 
this liquid altogether ^ qlkaline 
reality, the compound called; 
horn’^ of th^l^ops ; ^pr wa^ 
nated with wnmoniacsd gas# ; ^ ' ;;y 

That this prtK^iSs is continpaM^;^mg oo^ 
^th more or 1^ activity, in 1^, ipa^lbes^ 
of nature, cann<^4^^ 

^ Jihoagh «»► 

aider every sts^Kpf^P!^ 6f dillGii^ a^ 
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gOQft to a serios of Woi^e^s appartifi^ f^nr im* 
|M!gnatiOg liquids with gas; yet we have ^tis 
endeavoured to shew, that somethu^ of this 
nature must necessarily tahe place during 
the itvoltt^km, recombination, and condenaa^ 
tiua of die varioii'<* gaseous substances which 
am now known to cMst in the grand chemical 
laboiEtory of nature^ 

We must, however, suspend^ our present 
cxctffsions in these beautiful regions of cbe« 

mical enquiry, and recommend the purmtit to 

* 

mote aUe, more protbund travellcis-r-while 
we setum to the “ matter of fact” points more 
immediately connected with our preseift* in* 
vestigarion. 

It has been already shewn, that thh Uir of 
a room becomes vitiated both by airimal ex- 
istence and by combustion. And we have 
suggested the .means of parilally obviating 
thn inconvenience, by exposing such Uquide 
aa are known to evince a powerful de^pee of 
nttraerimi f»r these noxious gascs« 
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Bui^ a« it haul been « ^ppm tbe tm» 
of iibafit u .tO {mvioat 

difla <ure^^<^tre e||dk>»vour to pointt: out 


mMUatum of dwelUng'*|iiiSb^^^ot](ie^ build- 
whero a consulmbk*iminl)e^^bf penons 
aa|^ble ta^ether ; a$ % d«t 3 r iiicuiBbe9ot» not 
only on tbo^ who havp ^ inuinedbte auper- 
cdtoQ^anee of such Honises; but alsc^ns it 
regards the health* and ol oom'' 

munit^ in geneilSL ' ,* 

.Though the Ikterconaifi^liijKon^'t^ cf hbt 
I^i^mtere»twithtl|em4(|o^j^0fi0^^ yet 

it would be easy to al^w« in ao^ oaaQs» 

V * » J 

but a few stages exist betweepk^ufyOXiOEi tndir 
vidual and Mt off tfab ifiih of the 

communityt) Ff^'^ampley^— % any 

epidemic or dahgjaroua ebi«s/>f fever ^atustii^^ 
in a given diebfUtt we may il^ijmiid^oiisj^ bo 
the n^f^tiet«1f^of 
ourselves, but !#IQ oomnflinibaiiiig and 
extending its^f^hieft t» 
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H 

«itber igiKMranqe, or » waul of i!Oi0s^ |Kb« 
QiMtH)w^]^bi(Ce» u« in cmitacl aadi conlw* 
gioQ. 

'Wlmtever may be the ajieafic mister by 
wliieb ejndeiKiic disease^ are ei^enderad; of 
of those fevers ^hich. produce conta^wi> by 
die medium of the air ; it has been umver- 
sally found, that all such db^ues are gveady 
a^^vated by an elevated temperalurci and a 
contm^ atmosphere. Indeed dime is great 
reason to brieve that the majority of the dis- 
eases included under the bead of nervous and 
tyfdittt fevms, entirdy oiiguiate from a^wimt 
of ventSadoil in die air, and the wai^/of 

<t M. F 

doaidiiittS. 

It 48 proved ditat diose 

suburbs c£ towns, which are allowed to iWB^jjllin 
the ttseeptacfes of filth or garbage of various 
kiiiicb,«||i mare sttbject to the infeed^ ij^ 
tirwlmii produce the typhoid clamc^^ver, 
diaii«tdl«n which are regularly cleaisMil, and 
t op pi tod oopioudy with running watie^' 

adtiantage of a considerable Wrfece of 

31 



92 


EFFECTS OF VmATED AIR 


water in th^ environs of a large or p^pidotie 
town will tberefc^ be obvious,^ the ^(amds 
we have previously shewQr^itE absorbent qua- 
lities. But it is at the saine time proper to 
remark, tbat such wqter should not consist of 
stagnant ponds, or basins.** For in such case 
the evil would probably be greater than the 
benefit, from the noxious exhalatioits ^ven 
out by^ch stagnant water, especially in the 
summer, or autumnal season, A river hav- 
in^ a rapid current, is perhaps, the ' best 
possible ventilator "of the air. For it.it!Bt8 me- 
chamfinilly, in producing a correspcm4^ 
rent in the superincumbent portion ^ the 
atmd^4»e ; whHst it '^nts 
sorbili^f the delet^cidi^ /{psea .fa^ilfinpe 
rioued. 

But indistncts wtucti fm plot tiius fayemnsd 

^ ^ “in' ^ 

by' nathi^ this sp<nEi^ip|i^. ewtiw 
acting ^tentilaM ^ is incumh^tim ihosa 
who have the <;wMly of ^e 
who ought'in iWti^ ^IWs amq^ 
of ifl^nal at^roe meahuini Ifiw 
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pneventang the exposure of any, vegetable or 
animal cubstances in a s^btec^ ppprMlibctionj 
Uh the contact of the atmosplfiete^ i& the vicn 
nity of dvrdling houses.' The dOP^ive Wi^' 
vium al<Mie of. such subs);ances is sufficiwt to^ 
justify severe vigilanbe in this respect But the 
evil is often |ar greater, from ftlelhibtle and im> 
p^cej^il^iingency'of.jtihese deletejdous gases 
in vitiatftig the' air, ^nd thus laying the'fpund- 
atim} of a formidable class of diseases winch 
prevail inOrj^^or l^ess througfi a whole dis- 

Geanlhu^ is therefore not only a piivate ' 
bill; a public d’Ufy. And although the pectt-' 

■i ’ 

liar processes or manu&ctures earned on iflif 
many, of Our^ great towns c^inot altogether bb 
suspend]^ on any considerations of puh|li<^ 
h^ahKor the public convenience ; yet the mu- 
sauce wrincdrivepience might be in mai^ in- 
stiaMiMf , udtjlgated) if .proper measures were 
adofbted-^ t^venting the disengagement of 
in the atmosphere, or else for 
aneithtg/tfllF inogress whrn so dis^ngi^d; 
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instead of allowing it to incoiporate with the 
air, and inidnuate itself into the dwellings tsad 
even the iShainberB of the^inluilntttats of such 
tontn^ or districts. 



CHAPTER XI. 


PTJRIFICATipN OF THE AIR, A PART OF 
INTERNAL POLICE. 

As tkis |)£ut of the subject is immediately 
connected ivith the consumption, or prevent 
tion df that vile nuisance, ’ coal smoke ; . as 
well as the disengagement of the various pu- 
trese^ eifltma frqm animal and vegetable 
deocMamphsitikm. It is to be greatly regretted, 
tlmt oijiV potice department should never have 
tiilkight'' the subject worthy of their serious 
attentioiL tbe application of sumptuSiry laws 
wotdd, eettaihly» not harmonize with the feel- 
'SU|d Upbits of Englishmen, g$iOraUy 
spesknig. < But in proportion as it forms a 
piAof the national character and thfe gl<wy of 
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our countiymen, to submit patiently and even 
cheerfully tS those regulations which are shewn 
to be enacted for the convenience and advan- 
tage 6f the community collectively J so would 
it be easy to apply and render effective regu- 
lations of this sort, if they weire^ promulgated 
with the same impartial justice and liberal 
views as are evinced in many other depart- 
mfints of legislation, by the dble statesmen 
’^o at present administer the eicecutive au- 
thority under his. gracious majesty, George 
the Fourth. 

The subject of ‘public healtli» isonefwhich 
engages the most profound attention of the 
govinunents, in many of the European states. 
It may be necessary, or; rather Tindilpensible 
tliat such should be the case, in ' cbuiitrids 
where private charities, or hospitals .for the 
sick gnd infirm supported by'tibe fiupiaiuty of 
private inditti^uais, bears no ; jnopprtiMi to the 



Yet the me^ure of charky Chii beidv^ 

filled. We ought never to relhx fiiom 


A PAKT OF INTERNAL POLICE 


97 


exercise of that benevolence ; or the adininis- 
tradon of those powers which have been placed 
in our l^ds by our omniscient Creator for the 
wisest ends-^that of Uie comfort and hapjpi-^ 
ness of the human race generally. 

The subjeijt of health as a part of general 
police, has indeed, recently engaged the atten- 
tion of some of the most able and scientific 
members of the medical profession of the pre- 
sent day; who have with great modesty, 
though propriety, strongly recommended tins 
important subject to the especial consideration 
of th^^nglish government. It may therefore 
l^ .hopi^' t|iat many years will not elapse be- 
fore some altention shall be given to a niattor 
so vitally interesting to every member of the 
conuminitytiu ^ equal degree. 

To enforce our suggestions by giv ing one' or 

V , t * ' ' ' 

tv^o exiamples, from the metropolis. 

Ihe nermission of numberless slaughter- 
houses m jdie very heart of tlie town ?|^^ht 
surely “te -t^^simmediately annulled by .sbme 
competenl»authority; either generaJiKijr local. 
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The condition in vt^hich . moay of tbcrae 
areas in London called markets, are often left 
^ter the transactions of the day> is a disgrace 
tO jthe police regulations, of any enlightened 
«tate like England. With regard to that in- 
tolerable nuisance Smithfield, its continued 


existence in the present state is not even at- 
tempted to be defended by any persons, ex- 
cept those persons whose cupidity impels them 
to sacrifice every other consideration, public 
or private. The animal matter (kppsited in 
this large area, when exposed to a po^werftil 
sun in the dog days of summer, caoiiiot be 
supposed to be perfectly neuter ^r ipactiwy 
in the purlieus of that enviable district f 
Covent Garden Marl^ abo, tiiou^ % re- 
freshing apd a beautiftj^ scene, at^fty^. o^clock 


in the morning; yet at the same hour ja the 
evening and for many hours subseqti^li^ the 


olfai3|ory nerves pf the pasamagsr desa&onsttate 


that 

of ftow^, iS|^ 


)us matte|' beshies^^^^uKMna 


of vegetable f«ftiSio,^hich ,are re* 
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main aiW the ito.^ df the market is 
Surelj Iliis ttbstidas ftiatter should be reittoved 
imaaediltdjry or as early as possible ; instead 
of lyiiig^ exposed to an autumnal sun, a^ htih 
fectiiig dio whole neighbourhood with its tile 
ediutia. 

The peculiar effluvium of putrid fish may 
also be\detected in various other districts of 
the metropolis besides that of St. Giles. It is 
not sufiicient that such nuisance be kept out 
of view of the passenger in the larger class' of 
streets t for m <Uch cases this refuse or pjut^-. 
faetite^iiatter is only removed from smaller 
heaps to acoumulatc in larger masses. 

It is ndt ah easy matter to inculcate habits 
of cleaoliness •Or any^othur consideration 
connected with health bt public duty, in the 
wretched class of the inhabitants of the dts^ 
triet befi»e meorioned ; but the powcw# %idi 
which die local police are already jj^estJed (by 
M. A. Tajflof^s Art) would go a gft; to 
remoie idiip'Jaf the' nuisances of fbhti^igh* 
bourhoodi dP' the inspectors were tO do their 

H 2 
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duty. As we before observ^, thou^ these 
nuisances may be local, their efl^bts may be- 
come very general. For who shall presume 
to'say that a typhoid or a putrid fever shall 
be limited in the extent of its contagion ! 

;;Various otiicr nuisances might be mentioned 
as existing in this great metropolis, which it 
would be in the power of an active branch of 
internal police to remove altogether or miti- 
g^. But we camnot dwell on them here, 
farther than to recommend the;subject to the 
especial notice of the heads of <ii%tife|^ as a 
serious and imj>ort^t branch both of'|)ublic 
and private duty. 

The prevention ofthat great nuisandl&y^eevo- 
ludonofiminense volumespf coal Smoke, might 
also properly come under cognizance of ^an 

active policfi. Though this nuisance, cannot 
be entirely removed w^Jiilst tise pres^rtf coi> 
6tiuction‘of 'Ouriiire-'places€s allowed to exist ; 
yet the great expence an4 di&cukyi to ‘which 
individuals ate sul^ect/ even in anV 
vowr to mitigate rthe evil by applying to a 
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jury, are such, as to make numerous manufac' 
turers almost bid defiance to any tjuestion of 
public comfort, or oublic health, in the prose- 
cution of their various processes where great 
quaKSbtics of fuel are consumed. There is no" 
doubt that by a bctt< r construction of chimney 
flues belonging to close fires, or furnaces of 
all kinds, the major part of this nuisance might 
be abated!* And so far as this goes it is the 
proviitce of the local police to see these mea- 
sures effected, not only for tlie comfort of the 
iminddiate' <^|strict> but for the general sahi- 
the metropohs or other large towns of 
the kingdom. 



CHAPTER Xlf. 


VENTILATION OF PUBLIC BUiy)H?GS. 

Tihb jmrificatimi of the air iii buildings of 
ovftry descriptioD, eitter by ventilation «r 
other mewis, is, however, an iiii|>er»^ve duty 
im those who have tiie diaection or aumg^p^ 
inept*of such places. With regard 199 the 
temal atipaosphere, of certain districts, h^tve 

endeavoured to shew, that v.^ry strong pre- 
sumptivc evidence exists iii proof o£ the sop* 
position, that the origin af seydal Jfebrile 
diseases is .coimetted with gaAeous miasmata 
in the atmo^ere. ’ But'mlA refp^t to the 
interior'of hidings, more specialty edifices 
on a laige,scal^/«ii«h .as prieoni, hcisiatals, 
sb^ps^ manuihotoriey^^or ^ikhouses, which 
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usually consist of a numerous suite of apart- 
ments, the major part of wlilcli are occu- 
pied,— there can exist no doubt whatever aS 
to die atmosphere of such buildings becom- 
ing speedily depraved and unfit for respira- 
tion, if it be not frequently renewed by proper 
ventilation. This important consideration has. 
within these few yea.«s met with a certain de- 
gree of attention, though probably not to'diC 
extent which it really motits, from' the vaj^a** 
ble and patriotic serv ices of the- gentlenfen 
who were delegated by the legislature to 
make a “ Report on the State of Prisems’^ 
throughout t^e kingdom. j : ' 

Independent of that unnecessary severity 
as to rej^rnen, and the general a ant of atten- 
tion to heal til among the inmates of many 
prisons, as they were fcwmerly conducted: it 
can SfCiaiwly admit of a question that matfen- 
tima to cleanliness, ‘'together with tiieVaiiC Of 
ventilation,- has proved the imfekli^ 
Of nufnerous cases of fever. And which 
<lis«M9es, id general, have not been sv^lci^tly 
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investigotea to ascertain the soutce, or^at 
l^t, the probable source, fro| whence they 

have emanated. . . 

' Although it might not be poesible at aU 

times to trace the immediate; soutce of » 
aibde an agent as'gaseous miasma, especiaUy 
When it is not ^guished by those proper- 
ties which render it susceptible to om t^tory 

rupees ; yet analogy wiU grea*!/ «»>»»<“ “ 

rfj mch investigations, if we take mto y«w^ 

th? possible sources of ddetermus matter 
which may exist in any gven di^t or 

edifice. , , 

' We know that aS organised^tt^. both 

animal and vegetable, wh® deptivea of 

tality, ^ epee^ay undergoe. what is^o^ed 

iponjAteotls decbmpi^lion, or 

Ajjj tins ppooSM.ts . 

. by eleviditmliof tempe^re^^and S eertim 

- ^ of r^tirture. N0w,« anjr.fmh mgmuc 

ventilated 
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have die doors and windows usually kept 
closed ; it is tjuite obvious that tlie atmos* 
phere of such apartments must be greatfy 
vitiated. But in cases where no dearl animal 
or vegetable substances are allowed to remain 
exposed, there will often be a most noxious 
exhalation of gaseous matter, as in buildings 
where a pumber of persons are confined in the 
same apartment. 

Tliisr gasiious matter, as we havi' be/ore 
observed, is not only disengaged frorh^diie 
lungs, but also from tlic skin, in great abimd- 
ance. 'And, that it is not diflicult to form a 
tolerable estimate of the peculiar naturb of 
this; transpirable matter, is proved by the ex- 
halations which are disengaged from persons, 
who, have been placed under either a course 
of mercurial medicine, or tho use of sulphur 
in cutaneous djjseases. 

Tbe gaseous matter given off by animals 
to the adjacent atmosplierc, not only^parfakes 
of the nature of the aliment they inAui ^ of 
for difet, **as wc know from the effluvium of 
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onions, gailick, &c. ; but i/tis greatly modified 
by the state of the tSuids of each iodtvkhta}. 
Hence, it would follow, ef- 

fluvium evolved from the Jungs and . the 
cuticle of those who have betu confin^ to 


animal food (especially salted meat or fish) 
for a length of time,' such as seamen during 
a long voyage^ would be more iu|^briotni 
than the gaseous matter emana^n^ from 
sons whose blood and humours are less vidated. 
Fnr^it has been sufliciently proved by tim 
most able medical men, and others who hdve 
the care and suj^intendance of h6sjpitails» 
ships, and prison^ ^bt a mixed, diei of 


ra^.aad vegetable subetan^ is esseiilieh ^ 
order to 'F^msme fltuds of the humsw.ti^'- 


tern iaJth^' state ol e(|mhbiio between- 
and alkahne ii^atter, ^ened 
The volatile, mdtt^ whibli 

‘ ' ^ ’ fc', ' 

the gran^ivorovui g^nem nf 


rathk^ alceeable thlMt elheiwbh ;^ildaikl ;^ 
e£^bv|utn^ii»^e of tho '^ainrvbi^ 

dhuttof aiuhnials^ is'tiot 

' ’si, 
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but it is also very. deJete/ious to !»<■ 
tpipble air. 

.. It xqfiy be,-' ^erefore, justly inferred, th V.t 
tbe p^dliar diaracter of the gaseous exhaia* 
MDt» botb frOiPB the skin and lungs of ani* 
is, in a great measure, derived from the 
specie nature of their food : and as animal 
substances, during their decomposition, are 
known to Jtv^ out a large proportion of alka- 
liaei>qKdtor in the form of ammonia, the tians- 
pirable matter from a number of persong*^^- 
lected in a single apartment, must vitiate die 
atmo^Ore of tliat apartment in proportion 
to dieir jiumbers, in thd^rst place ; and se- 
conf^viii proportion to the state of healdi or 
disense of tbejr animal functions. 

ft would perhaps be inqiossiblc, in ciiiliaod 
society',^ to draw a distinction between those 
the enjoyment of good consdtuo 
and others whose canstituttons 
hai^.4^^ and. the mass ^ 

d^Mpit^ egth^ by hersQ^itary lly^ 

ttf . long standingii * Buf^ 4t can 
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scarcely admit of a question, that a given 
number of persons of the latter class would 
^teiiorate the atmosphere of 'any Confined 
apartment, to a greater extend in givieU 
time, than an equal number oC persons of iho 
former class, oxiing to the exhalent gases 
being derived from 'a more vitiated mass of 
animal matter^ In the general, or indiscrimi- 
nate assemblage of individuals^ large num- 
b^, such as in th^tres, lecture-rooinsi cha- 
pe^,:: churches, &c. it would bq quite impos- 
sible to exclude certain auditors or spectators 
unless they produced what is called jn our 
navigation laws **^lean bill of heal|b ;''’ but 
inasmuch as it is impossible, or: if powld^ 
quite invidious to exercise such precautidnary 
measures against contagion in a free and civi- 
lized state of^^society, so is it the mine incum- 
bent Y>n those who havQ. the supenmbsndence 
<4 all such {daces of assembly, to' 


-or even me 


mic or 
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district, by employing die most •conveiu^ewt 
and eflfectivo modes for diorougbly ventilatifig 
such places of a^mbly. The discipline pf 
hospit^s, ships, and prisons, would, to a cer- 
tain extent, admit of the distinction or classi- 
fication wc have referred ; more especially 
in the careful subdivision of those who are in 
the three states, of .health, convalescence, or 
actual disease. For it is well known diat the 
nM^arsof contagion, in piany species o|fj^u- 
timeous or other diseases, is evolved from pfey- 
8^ mho are fax advanced in a state ot con* 


valerafaice ; and this mader is also retained 
for very long periods ii^ a state of active 
agency in the pores or interstices of clothing. 
The utmost vigilance is thercforf! not only 
advisable in-all sucli cases, but it becomes die 
sacred duty of those whose .situation gives 
them supeiintende ^ over considerable 
nnmberit ,^f their fell^^ reatures — as j|hc 
niaatehi, of. workhouses, governors of 
nod^hosp^il^, masters of ships, m|n,ag|ra; 0 f 
tiK»tifi®y;^d the wardens of churdhijB . and 
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chspds— tv> adopt eveiy practicable metbod 
o#midering die iitmwphere of sw^h placed as 
pore as possible ; not cmly daring the tongre* 
gatioo of great numbers of persons in the same 
apartment, but also after they have been ilis- 
peiaed. * 

During the presence of a considerable 
luunber of people in a limited area or covered 
baddii^, die heat and aqueous.vapour gene* 
rat^cl by the process of respiration, a;id the 
gaseous matter given off from the sur^e of 
tlie skin, will, together, have a tendency to 
render the air of such a 
lighter than tliat Ife* the open atmosphere. 
And in consequence, the' more ofiensive por- 
tion of the vitiated air will always ascend fo* 
wards the roof or ceiling of the apaitmeht. 
But there is |dso a considerable quantity of 
carbonic acid gas produced, both from tha 
re^ration of animate and the combustiCn cf 
lights, w^cb gas is perhaps mcKe deleterk^s 
to ainmal^ lile titan the alkdiod or 

the nitrogen gas of tite atmosphme; which 
' / ' '^13 ' 


building specifically 
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letter is in a tneftsufe, dUenj^ged, by die 
union of die pxygen with carbon m the process 
of r^ipiration. Now as the density of carbonic 
acid (as we have previously shewn) is grealPW 
than that of common air, as 1520 : 1000 ; it 
will be obvious that as the teuoperature of a 
room subsides to that of the extemaltatmo* 
sphere after it lias been vacated by a consider^ 
able .mittib^ of persons, that the carbonic 
acid idtt have a tendency to occupy the loUfor 
|iilrtlsof such room ; and will not be eadfy*. 
' elpeUed ftrom such situations without driving 
ail at^cial current of air through every part 
of the edifice. ® 

The h0t proof and illustration of these 
matters that we can olfer, is the welbknown 
smtdl and noxious effects of the residuOt^> 
gaseous matter from the burning of gas^li|^ite» 
AU artificial lights contaminate the air, bdt the 
rapidity of the combustion of gas in 
lijSOb with tallow or oil, renders the formation 
ciarbomc acid much more rapid than with 
the latter substances. And wherever several 
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gas lights ire used, (each of which of the ordi- 
nary interior burners is esrimated to. afford as 
much light as six candles, or a pound of tallow) 
the production of carbonic acid is so copious, 
•‘that unless a strong current of atmospheric 
air be constantly allowed to sweep the apart- 
ment, 4he lower parts of the room will soon 
become exceedingly unwholesome. 

In all public edifices, therefore^ Or places of 
resort for amusement — ^as theatres, concert- 
rooms, ball-rooms, or other places frequented 
only in ihe evening when artificial lights ore 
employodi it is the> imperative duty of |he su- 
perintendents of ^h buildings not only to 
ventilate such places previous tq|.the as- 
semblage of the audience: either by throw- 
ing open the doors and ^indows, or by more 
effectud mapl^anical menns* But after the 
audiehce has le|t such place, it should also 
intad^ly be submitted to thorough vc^^a- 
tiOR .* -for tlm purpose of driving off that car- 
bo^, acid, whie^ would , remain stagnate in 
die passagas> or fower parts of mch, bupdmgs. 
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It is, indeed, well known to evciy one who 

has be»v in the habit of frequen^nj; tlie theiv 

* 

tres or public assemblies of any kind, that the 
atmosphere of the passages or lobbies, always 
seems more oppressive or “ coidinod” than 
that which exists in the principal area of the 
building, where all tht' cmI is generated. Tin; 
reason of this is abundantly simple-— the atr 
mosj^ere of the principal saloon is diluted 
with aqueous vapour and a certain portion of 
ammonia, whi,ch invariably ascends towards 
the ceiling; while the dense carbonic acid 
will find its way out at the doors or lower 
apertures; or, will remain stagnant in the 
passages uiiless subject to a current of atmos- 
pheric air. 

Though all gaseous matter i.. capable of 
lyiatual impregnation, and consequently a poy- 
tiod of calbonic acid will be held in suspension 
by every part of the atmosphere; of an apart- 
ment where it isevolveri in I'oiisiderable quan- 
either by the combustion of inflammable 
substances dr the resfiinition of ania^als : yet 
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it will be always found, that tlie lower pas- 
sages are ihore infested with this deleterious 
gas tl^an the upper parts of the buildiiig; and 
more especially such places as the passages 
of theatres, which are not in immediate com- 
munication with the external air. , 

i* ' 

That carbonic acid, when mixed with at-f 
rao^hcric air and allowed to ren^in for some 
tinte in a state of repose, will always have 
a tendency to deposit itself iri'Hhe lowest 
level of any edifice, is proved by the exmstant 
observations of miners and others employed 
in subterranean labours. For in the lovi^r, 
and more remote galleries of a coal-mine, 
which do not easily admit of ventilatipn by 
tile ordinary methods, the jloor of thegaUery 
is oftentimes infested wi^ “ the choke 
so as to extin^ish immediately a lighted taper 
or p^ndle : whilst the roof will be Id far firee 
froni the gas as to allow of respiration for a 
limited period. 

' ^'Bie reyeiBO of tbis^takes place with n^;ard 
to life fire damp” or cairburetted hydrogen 
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gas, which ia so fomudable an CQ^y to <Ihs" 
most valuable class of labourers. Though 
this inflammable enters into more inti*' 
mate umon wilb common air than the ** cHok# . 
damp/' yet whoever a considerable quantity 
of the inflammable gas prevails in the passages 
of a coal-mine, and for imit of adequate iflP' 
tiktum is allowed to remain at rerii* it 
always pecupy the upper part or roof of ^ 
gallery / and the workmen are in the prad^ 
of keejung their lights as low as possibly Itt ■ 
order to prevent accidental miplosions. . 
in ^ite of these precaul 3 i||ns, and the use «f 
that “ invalaable legacy," the s«/cty lanx^ of 
Sw H. Davy ; accidents aee occurring every 
year in smae ^ thh cotfleries which are iniidi 
iiileifted with this fiom the want of 
grmter eautibn in exposing naked U^tp ||i. 
sttuatiims where it is probable that an inmlo- 
stvo imxtiiBe f»ay exist. 

Th^u^ ihG,ventiiat3!|p of mines i* not im*' 

mediate^ attached to our preset 

ytd the vital ioteiests which are lOpnhected 

I 2 
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witli the subject will be sufficient apology fop 
a few observations in this place. 

Whether we consider the carbiiretted hy- 
drogen or inflammable gas of coal-mines, as 
gaseous matter disengaged from fhe inter- 
stices of the coal, when it becomes broken 
asunder by the operations of the workmen ; 
or, whether it be the result of a partial de- 
composition of the coal, when its surface is 
exposed to the atmosphere — is of no' moment 
in a practical point of view. It is probable 
both these sources may operate in the 
formation of “ fire damp though some 
coaleries are much more infested Avith this 
nuisance than others ; which seems to prove 
that the gaseous or inflamBt^hle quality of (he 
coal constitutes the principal source of (he 
evil: Indeed it may be easily inferred' .tibat 
those varieties of coal which give out Iffiie 
greatest portion of flame, during its coiribus- 
tion, will be most lil^ly to diigehi^ige part of 
its gas when broken down from die solid mass 
for the purpose of extracring from tlm mine. 
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And as our coal strata may be considered ^ 
so many basins of vegetable matter, which, 
at some very remote period, were covered by 
subsequent deposites of calcareous or alumi*- 
nous strata; and which latter were again 
covered by a seiies of posterior strata; we 
may eaaly account for the condensation of 
the gaseous matter existing in coal, by ima- 
gining the immense (or rather inconceivable) 
pressure to which these beds of vegetable 
matter were siibjectfjd during the long series 
of ages they have been embosomed in the 
earth. That coal when broken down should 
liberate a portion of the gaseous matter which 
forms great part of its constituent elements, 
is tlierefore to be naturally expected ; and, 
forihe prevention* of which, there is perhaps 
no remedy ; . with the exception of lessening 
ijt y amount of the danger by extracting the 
coal, in as large blocks or masses as possible. 

there has been, indeed, considerable ira- 
provement of late years^in the mode of woih* 
coals, 9S to bring them “ to bank” as 
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large M poftablcy and ako to premit ttw 
maases fftan unnecessary exposute to the 
weadier cr op^ atmoif^heKe. This iB&nnib- 
tim in die fomier B^asteful pracdce of coed* 
vmrh$ has been prindpaUy oVriog to that 
intelHgait and opulent proprietor, Mr. Lamb* 
ton. And as a proof of the benefits attsohed 
to this most rational mode of extracting coal 
and sending it to market, the present pro* 
prietor and his ooodjutom have doubled their 
income from the increased demand for th^ 
coal in the London market, a}thoti|B^ the^ 
ate <nie or two other coaleriea mt the nocdi 
side of the Tyne which are working coal of 
8 superito tor durability. 

But it is {nrobably of greater oonse* 
quenees to a numerous aSl valuable daee of 
our ^Ow-ciaaturas, the working miners**^ 
thin, to the peomiary imer^ of the piop^fe^ 
that coal ^ould not in any case be broken 
down mm than bar^y neccaaary. in the work* 
ings ofthemiiia t ki to jpevent twry 
unnecessaty disengagtlh^t of die infianusn* 
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gas. If die blofoks of coal were conveyisd 
M large as poasible from the immediate 
•* iroridligs" into the principal gallery or rail- 
way ; and there broken (if necessary) in order 
to fill the corfe-baskets, in which they are 
conveyed to the surl'ace; great part of the 
evil would be prevented. For the inflamma^ 
ble gas thus disengaged in the principal rail- 
toady will be so f^ir diluted by atmospheric 
jur, from the current wh’ch usually prevails^ 
that no danger whatever of explosion need be 
apprehended. Until the gas fonns about 1 1 12 
of the atmospheric mixture, it is scarcely ex- 
plosive : nor until the proportion of 1 : 10 is 
it highly dangerous. 

But as it is )||^terly impossihlo under the 
b(^ management, either to prevent Uie disen- 
gagam^t of a certain portion of this dan- 
gerous gaseous matter; or the formation of 
carbonic acid, by the combustion of lamp# or 
c&iicEfe8,i the respiration of men and horses, 
and the pertial decomposition of die cold^— 
‘ and as h;% proved by die dieadfift* accidents 
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vvitilin two or three years past, that, eveu 
wth thct assistance of the safety, lamp, these 
unfortans^e men cannot be taught suffici^t 
caution in pursuing their iabours — it,isim» 
peratively necessai’y that the viewers or super- 
intendents of coal-mines should employ every 
possible means for obtaining a. thOrougb ven- 
tilation through their work; . 

The ctirrent of air produced by the large 
tires ut the foot of the upcast shaft, is usually 
an efibctual remedy against tlie . collection of 
iutiamraable gas in the main passages. But 
where the workings are very extensive, it is 
quite impossible that the lateral pass^tges-^-ood 
especially thoi^ which are in actual work, and 
which form a sort of cul de sao in Various 

'is 

parts of the coal-field — should derive much 
advantage from^ the current produced im the 
piineipai galleries. The very mode us^aQy 
adopted to deflect the current of air throti^ 
^ passages, by what is termed bratddbs,' is 
liable to great objection. For whenever a 
current of air imping on any in a 
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pa^Hmdicular directicm, great pare o£ its ve- 
rity will be destroyed, and , its effect, of 
bourse) propordonably dimimshed. TUe em- 
ployment of wind-sails or air machines) for 
driving a current down the principal passages 
a mine, is also ineffective where the works 
proceed to any considerable extent ; as is 
proved by the occurrence of accidents even 
in ooaldies which arc, in the general sen^, 
well supennteiuied by the overmen and viewer. 

It appears, however, that nothing short of 
an adequate supply of common air, carried 
into the immediate workings of a coal-mine, 
can ever effectually prevent the liability to 
accident. would seem, that such an object 
would be easily attainable by ha ving a series 
of 'pipes connected to a wind engine, or an 
auvpnmp attoched to the ^am en^ne, and 
extended to the immediate vicinity <^‘the 
worMni^. These currents of atmospheric 
would not only diluta the inflammable gsus as 
itbeoomesfvolbed from. the coal, butit wodld, 

, ' ’-f ; 

oemfsbT expel an equal volume bithe im- 
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pure atmosphere of the mine through oiiiieir 
or both ii the ^afts. 

As it most coaleries at present — if iho 

desceiBhag current of air in the dovm-^aft, 
or the ascending current in the up-shafts, 
iiie<^ with any obstruction, (and which must 
be the case to a great extent) the ventilation 
of the works must be propo^tionably impeded. 
But if a small current of a>r were continually 
flowing into the ports of the works most 
likdy to be vitiated, or where the excavafton 
of coal is actually proceeding, it would not 
atdj ptovent tlie possibility of an exploavo 
mixture being formed in the works, but it 
would also aflbrd an adequate suiqdy'C^ i&t 
for the respiration of the unfoituitate nteUr 
who are often obliged to t<^ in a reombbent 
positkm for hours together, in an atmo^efe 
where a candle will bum witb,difficulty, ftbm 
^ large quantity of carbonic acid whl^ 
prevails* 

We have premi^jr shewn in a formeteluiip- 
ter (on Respiration^) thb deleterfons agency bf 
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tib^gaa on animal life, and the debility of the 
noimal functions afiter being exposed for any 
W^of time to its noxicms inApence. It 
needt tiNvefore, oxcito little surprise that tlic 
and otherwise hardy race of men who 
axe employed in our coaleries, should exhibit 
such pallid or emaciated countenances, and, 
in very few insbmces, arrive at the average 
period of mortality ; even w lien not prema- 
turely cat off by > the various sources of acci- 
dent to which tliey are exposed. — We may, 
therefore, close tliis divergence from the im- 
mediate subject of our essay, l>y remarking*— 
That if it be essential for the presen ation of 
health and comfort to adopt every practicable 
means Ant venrilating or purifying buildings 
of all kinds from a vitiated or noxioas atmo- 
sphere; it is doubly incumbent on those, who 
have so great a responsibility on their heads 
as the superintendence and prcsnrvatiou of 
several hundreds, or tliousands, of the, ino.st 
valuable class of labourers in our various 
mines^co neglect n^ing that copld enable 

IT^ 
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them to secure the lives or limbs of these mew 
from the most formidable class of calamities > 
as well as to pwserve their health, as &r ae 
possible, while pursuing such laborious, and 
ai best, a most imwholesomc cmploymet^. 

To return, however, to the ventilation of 
purihcatiou of buildings f.om stagnant or 
v itiated air. ' 

The quantity of atmospheric air which it is 
necessary to have displaced or renewed con- 
tinually, in order to maintiiin animal respira- 
tion in a perfect state; has been variously 
stated by difierent authorities, and which have 
led to very anomalous conclusions with regard 

’*** 

to the necessity of a given ^ea being ajqwo-) 
piiated to a given number of persons 
construction of public edifices. > 

Mr, Tredgold, in his Treatise^ has gone into 
tl^ part of the subject at great length, and 
with conriderable ability. He e^mates the 
necessary supply of fresh air for each person 
at nearly 4 cubic feet pn minute ; which es- 
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timate b probably not incorrect ttCCordiiig*t6 
the 'on which he has proceeded«—<-^n 
llredgold essumesy that we make $0 respiniH 
tionsin a minute, and inhale 40 cubic inches 
of ear at each ; consequently, that we pass 
through the lungs 800 cubic inches of air 
per minute. Now this calculation, though 
sanctioned by the expcrimonls of many emi- 
nent chemists, must be taken with great lati- 
tede.'* For although a robust man will Inhale 
40, or when iji exefreise, .50 cubic inches of air 
at each inspiration ; yet, in ordinary circum>» 
stances, a person will not respire above half 
tins quantity. The demand for a rapid sup- 
ply of atmospheric air in respiration, is not 
only gov^Od by the active or passive state 
oi^ dm individual, but by the capacity of his 
lungs, and the state of health or disease of 
thef^respiiatojy muscles. Thus a persem yrho 
hlbours under a lanquid circulation of the 
Uood, would not require so rapid a supply of 
oxygen toddle air cells of the lungs^ as another 
IdlOse d&nsdtution was more vigorq^s; on the 
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saOid l^me^le pred^Iy, as a alow fiiie ibi tmr 
does not retj^irc so great a 
sQpf^ly U m, ik anotbor wbidi i» deatmg^ Mi 
piddni^a powci^l degree Boat 

Tredgold, (witifei pr. Thomson and 
d^B^y^<!Otiinates aqueous va{M>ur evolrodl 
fbosn the Biz^ us equal to about"6 graiua |i|r 
minute ; which is also very ^neady correct, ao 
iar as it goes. But as tliis aque(]pf^UB{Kiiil’> ta 
the immediate imniltofm^rettoii^whedim’ 
we eoiisider it as the {Nfoduetmii . oC %pteiy <le 
noco, by part the oxygen of iBoiur 
with dm hydrogen of the system ; ^r, by the 
aqueous matter of the lungs satuiatmg tlm aiSr 
employed in fuq^mtaon-— it wijli he obviotte 
thsf the of vapour wiU i^wa^ iMi id 

ptopdiiiDa to (heqidmttty ofmr tahm iatit the 


WttiB the quandj^ of 
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be vitiated firom tliifi source i 
aiL.ft^^nnige e»tiitiate formed, fr^ the exj^K^ 
]|i;e|iti( Otf thjB Fr^h chemisti) Mr* T. 
pKjtses 18 grains of vapour to be gi ven 
minute tbe human slun. And 

' ’ ' ' ' ‘'t 

quea|%, when all these sources of deprifcVi^lloli 
of the air become united, it would be 
sary to cliange 3 .mbic feet of air per 
for each individual in the room. To 

added, the c.eleterious eficct of aitifioij^l 
lights on the airpf a rooni-^and wbid^.^iB 
further estimated by our author as amoaAt- 
ing to onp-fourth additiomd — or alto^tiiljr) 
about 4, cubic feet of fresh air for each hidii; 
vidhaL^ ’ •’%./ 
Now although it is perfectly right to eit On 
tl^f^ pf saf^, more eifjecialiy in tihepon* 
sttuetion of nm puiUic buildings (to,o4|ich 
estimates and calculations otMi. 
IDredgt^. are more particularly ajpjdlpRlkle) 
WO fear, m the o^^dhmry intercourse of hpeie^ 
theni could st^^s^y be a stD^le.m^tntf^ put 
in pmetiise, lar^ian 
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for ^adf ii^vkiiial as that he should 
^hed wjitk ^doair^ill^bic feet of atmosphesiiO air 
per miiidfii^. In ail publicmsemblies, such aa 
courta<;<3^1avi', loctiire-room?, towa*halkf«‘|Hr 

. ^ . # a** 

indoody wherever general atlontioa is <nraQ|lpd 
to a given part or point of the area, the §pee- 
tators will at all times crowd towards that 
point without regard to tlic proper proportion 
ot t6lt (or respiration. Indecid the inconveni- 
elK^ arising from having t'li area larger than 
is required for tho immedia’ e purpooeto which 
it is devoted, is fully illustrated by our gtesat 
theatres, and by the too great extent of many 
of the more ancient churches and balls. 

Ihn magnitude of any building' therefore, 
whk^^ according to the mode bf estimate 
asdo{Kili| by Mr. IVedgold, should always be 
so as to admit of spontaneom •mnii- 
at the rate of four cubic feebper ip# 
acoording to -our belief^ meet 
nth cpiMildetable (and cd^hptive) ^o^^ositioft 
6rma the ju4^ hamstei^ nr lectured, or 
cthSsia v^«f wobH inatdihie to 
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the' greater mass of their hearers~>Mvhile the 
latter ^U, in all cases, whati^ver^^y be the 
size of the room, cfi^d round the orator as 
nei^ as possible, without regard to this t^> 
porary injury of their health by impure 
respiration. Notwithstanding thcoredcai'Cab 
eolations may thus demonstrate what ought 
to be the propordoas of any building to copi- 
tain a given numb( r of persons for a ceitain 
period, without pr judice to their health : 
yet in practice, or ,n other words, the daily 
interoourse of society, such calculations can 
oniy jBmqunt to a very imperfect approxima- 
tion. 

With regard to the mode of producing 
adequate v^i^UUion in any new edifice cal- 
culated for the assemblage of a large number 
of persons — the plans recommended and pur- 
sued by fredgold are certainly the most 
consemant vith scientific principles of any 
wl)ich have been hitherto adopted, this 
geu^eman very, justly recommends tbot in 
order to h— ve the most effective ventih^j^ of 
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large }>uiidingS} such as churclies, chapel')} 
halls, &c,ilKf cfeiling sh^ld teitttinate iu a 
dome, ot a groined arch, instead of being ho- 
rizontal. For as spontanedas ventilation, like 
the ascent of smoke, depends on' the relative 
speci^c gravities of the int('m^ arid external 
air; and as the vitiated air from animal respi- 
ration, perspiration, &c. at the temperature at 
which it is evolved from the human body, is 
considerably lightci than atmospheric air, it 
will always ascend to'wards the upper portidri 
of the building, and*^ould consequently l ynd 
a readier exit into the atmosphere through an 
aperture in the apex of any conical ox aichect 
roof, than- it would through fovtt Apdrtufei of 
the same aggregate area in the four caXoetg 
of an horizontal mlirig. 

This plan of constructing ceilings is not only 
the ihost conducive to good veritilationV but it 
is'^alsd the most ornamental for public build- 
ings of every kind, and it admits of a mole 
elegant modes of preventing the return si 
current of cedd air (by the suspensioh of U ho^ 
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plato immediately below the aperture) 
dtttti' could be adogted in any ^rangemcnt 
ibr an horizontal ceiling. 

Hhe mode of admitting atmospheric air by 
means’ of draft-holes, or hollow chambers in 
certain parts o^ the walls of largo edihc<is> as 
recommended by Mr. Trod gold, is also jud> 
cious and perhaps incapabU' of any improvo* 
ment. It is obviously preferable, to admit a 
certain quantity of j tmospneric air — ^whether 
cold air, for the purpose of maintaining the 
ventilating current or warm air, for heeling 
the room — through a series of small apertures, 
than through one large pipe. And a sufficient 
extent of wire-^uze, as suggested )>y Mr. T., 
is perhaps’ tlie most convenient ami elegant 
form that could be devised for the apertures 
of air pipes, in the interior of buildings. 

But although Mr. Tredgold has left usverjr 
litde latitude for improvenn nt of the princr<i> ^ 
pies of ventilation, as applicable to the con- 
struction of public Iniildings, </o>«ooo ; yet a 
vast variety of edifices now existing^ .and fre- 

K 2 
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queiitly c^upicd by cwisiderable numbers of 
people, such as assembly^ooras, coffee rooms, 
lecture rooms, &c. cannot admit of any thing 
approaching to an adequate degree of venti- 
lation, on his principles, without sulgecting the 
proprietors to an expenditure |br building or 
repairs, which they would in very few cases be 
induced to incur ; more especially for .'m ob- 
ject in which tlieir own immediate interests 
are not involved. 

But with regard to private dwelling-houses 
— tl'e mode of ventilation pursued by Mr. 
Tredgold is still more inefficient. J^ot that 
it would be inapplicable in the original con- 
struction of private houses of the better class; 
or where gentlemen build their own man^ons. 

In such instances (making due allowance 
for the didhdvantages which he^iisontal ceil- 
ings occasion) the plsm would be capable of 
extended to die major portion of the 
apartinents of a large mansion. 

; It is, however, a inost impdttadt object, to 
render ventilation Mvitlable for all kinds of 
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edifices, as they at present exist, public or 
private. And it does appear tp from ah 
attentive examination of the subject, that no 
other plan is capable of producing this desir- . 
able object, under every variety of circunr- 
sttmees) but that of supplying the necessary 
quantity of atmospheric air by some M.€cha-<^ 
nicttl means. • 

Mr. Tredgold truly remarks, “ that venti- 
lation is most difl cult tc' maintain, in close, 
still, and gloomy wi'ather — he ought to have 
added, that}/ is impossible to obtain adequate 
ventiladon under such circumstances, accord- 
ing to his system. For as the whole basis of 
spontaneous ventiHition depends on the possi- 
bility, or impossibility, of producing a current, 
in the air, it will be obvious, that when the 
exterior atmosphere is in a stat«> of repose, 
and more especially' when it is noarly saturated 
with water — tbat it will be diilicult, or father 
itnpo^ble, to cre^, an adt-fpiate euw^t for 
■’ventilation, when the tcm]»erature of the ex- 
ternal and intefoal air is nearly the atuase. 
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Tliough public assembUes, in all edifioj ^9 orf* 
luoderatei^menaions, will iind the ^tntospbve 
elevated to a temjKjraturl^sually beyond that 
of our average summer hc^.t, or say, from 
to 90 degrees, according to circumstances 
yet it will be found, that most of our papsb 
churches — which have not attained the dia- 
unction of being a plaqe of fashiwab^^je- 
sort, and consequently are not ,tQo much 
fre<juented — will frequently contain an atmos- 
phere many degrees colder than that of our 
summer season. The cause of which is ob- 
vious: — these edifices being constructed of 
massive w alls, and usually kept shut up during 
the whole week, the ejtterinr atmosphere 
not gmn admission, so as to.equalize die torn- 
perature. 

The confinement of the air of churches in 
ih^ manner, by the ncgligwice of those .who 
have the custody of them, deserves our stremg^ 
tfet execration. For we are not o|dyiax|>oaed 
to an atmospbi^ (nn entering a chun^ mr 
morning servi«!),fife^|iently 10 or iS.lifdagfiOas 
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m th/e summer months below thatmf tliew** 
tepfisj air, l^ut we arc obliged respuro\A 
p^rtipn of air wliidi ha.*? been avowed to r Jc' 
i^n stagnant duiing a whole week ; and often 
'vitiated by the gaseous matter evolved from 
,hupiaii remaini. ! 

The |)lan of depositing the dead in the in- 
terior of our saiKluaiies, in<i} be advantage- 
^ous^X) qortain parties uho sell these privileges 
to tlm highest bidders; but it is certainly (dis- 
graceful to the inU;rnal police of any country, 
to permit the e^^istence of so palpable, or at 
Jprgbablo source for the production of a 
^'^ligiu^^nt class of fevers ; in conformity to t lie 
p^onkish customs ^ our forefathers, or ioi the 
pecuniary proirt/of a few hundred of inactive, 
on rap^Lous clergy. 

As it is a fundamental maxim ol’ eedesias- 
lical law, not to commence in any instance 
the * wftrk of reformabon,' lest it might en- 
4w|^r the whde fabric ; it becomes oficum- 
bent, on our civil (Urectons, not to.^Iow our 
i^pirituaJ gui4e3 to send u» ** to the ton^) of all 
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1^6 Capulets” before our proper time, by first 
f bisoning^^ wub the mal-aria of their fuee- 
/Hold cemctries, and th^ pocketing a hand- 
^ 8om^ fee for the honour of^eing deposited by 
XHir friends near the place of execution ! — We 
say, reform the system of interment altoge- 
ther.^ ** They manage these things better in 
France.^^ 

•With regard to the mode of ventilation re- 
commeitfded by Mr. Tredgold, it is ^evident 
that it could not be applied with effect in the 
case of churches, or in vaults, or other places 
whcre^ the temperature is lower than that of 
the exterior atmosphere. For we never can 
make a lighter fluid descemi through one of 
greater density, except by m^banical means. 

It is scarcely necess^y that we should enier 
into any minufo description of the vanouar 
mechanical methods that might be adopted 
icHr ventilating the atmosphere of any building. 
Tbe mode previously suggested ti^yentilati^ 
min^j^xroidd ^p^haps ^:detiral^for an! esc- 
tentive range of/|Ntil<hngs: especially if a 
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uteam engine were attached to any manufai> 

tory adjacent) by which a large s1i})ply of air 
might be obtained at a very slight expence 6f 
power. For an ^Ir-engine, or air-pump, for 
such purpose, nc^d not be made so as to work 
the piston air-tight in the cylinder ; the value 
of a little air esc(|ping, being much less than 
the los& of power which would result from 
friction. The foot of such piston maybe also 
made of wood, and the area of any dimensions 
requisite, (there being little or no friction ) ; 
and the length of Ihe stroke also may b(‘ as 
great as the engine beam would allow. In 
this way an irameyse supply, of atmospherie 
air might be thro/n into a room, or buiU: of 
rooms, by havii^g pipes regulated by stop- 
eddui conveniently placed for the purpose. 

i.Io other situations, where a steam engine or 
other great power is not required, a witid^foAf 
sunh as is usumly employed for collecting a 
bhtKifor fqmaces, &c, may be adopted ; and 
ths rev<dving moticur^given by a horse wh^ ; 
or dhe, forlmnitier houses, by manual 
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By 6 ii>thody -ao area of any 
be ventiiated with infinitely gr^a^ r^ipuiity 
and .elfi'cty than by any an;a^genxeat fc?* 
spontaneous ventilation, diat could pouably 
be devised. ; 

Mr. Trodgold very properly recomiOAendb^ 
.tlxat the supply of atmospheric air should 
always be given from below ; or at^east that 
it sliotild not enter the room nemr the oeiling 
or roof ; ^ it would tliereby produce a,deiiect- 
ing current or eddy, so as to retard the escape 
of the lighter,' or, as be thinks, .vitiated 
pOiddn of the air. * 

Where the ventilation ii ejected according 
tphib plan, this precautions* s,d9'^htles8, bxdis- 
peusible, for themuiot€man(»i|ciiftheo 6 cending 
current. But it is pot quite S9,certap|)^ “ that 
the xnost vitiated portitm of 4 ;ha in carowd^l 

asseipbhes is confined to the 
porticMcipf therooxn.” , , 

That, the a^ueiouf 
ges , evolved /ropi the ippgs gdd 
ja^nd Wards t^,t;e$p^m 
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both from its high temperature aiid its spe- 
cific levity, is undeniable ; — but^there is, at 
the 8£^e time, a considerable i'orniulion of 
4i,arb&nic acid, u’lich, as we have previously 
shewn, must, fro*n its great density, defic«>nd 
towards the floor. 

if 

Now as we kno v that a great portion of the 
aqueous vapour evolved in croivded asseni- 

i 

blics, becomes deposited in the form of water ^ 
on the windows and v ulls of the eflificc; and 
(as wc liave also shewn) that water will take 
up at least 460 dr ies its bulk of juumoniucal 
gart — \^e may easily imagine, that the lower 
strata of air in suc/i apart.moi|i(: will Ik r:(|iiaJIy 
if not more deprj/ved, for the [tiirposcs of re- 
spiration, thaiv/he upper portion. I’or the 
latter will have deposited great part ol the 
gaseous -matter it contained in thr form of 
water and ammonia ; while the carhome acid 
will remain beliind in the gtiseous hum, unless 
(what cannot be provided in such cas(;s) tlierc 
be a large quantity of lime water provided ; 
and even then the absorption would not be 
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sufficiently rapid to compensate for its etolu** 
tion by respiration and combustion. 

" Now supposing this state of the case to be 
equally near the truth, as ^at the upper por- 
tion of the room should b j the almost ex- 
clusive receptacle of the noxious gaseous 
matter in a crowded room — ^it would not be 
of any importance in the mechanical venti- 
lation of such apartment, whether the supply 
of air were thrown in from above os below. 

' i 

We should be inclined to give the preference 
to the former mode, fof the fresh air would 
enter in such case, in thr Jimmediatc vicinity 
where it is mq|| r^uired>.-or near the heads 
of the audience. Care ,beii!iig taken, of cour^, 
to prevent the cold current ^om descending 
in a mass, by passing it through numerous 
small apertures, or wire gauze. 

In ik)^ case the su{^ly of air for adequately 
ventilating an apartment, or suite of apart- 
ments, laeed not be nearly so great as if it 
.'were allowed to enter at the lower pait'of the 
ffhoni* ^or in lAeUatter caseKit v^wld be 
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greatly 'Fttiated, both by mixing with the 
carbonic a<iid already existing, in the room> 
and also by contact with the skin and cloth- 
ing, grevious to ^ employment by the respi- 
ratory organs of tiic individuals present. 

With respect t4the escape of the vitiated air 
in these cases, no ^^nxiety need be entertained, 
nor any peculiar arrangement provided. For 
whenever we tlirow in a given <piantity of 
atmospheric air into any room, an equal vo- 
lume will ir^mediatply find its exit, by the 
doors and windowf^ even if they were con- 
structed or fitted qjich closer tlian they usually 
are, in our publicVor private pdifices. 

The refreshing or reviving effects of a mo- 
derate supply OT fresh air in crowded apart- 
inents, as ball rooms, concert rooms, &c,, are 
too well known to require .spccitying here. 
And we feel convinced that mechanical venti- 
lation, judiciously applied, would lujt only ac- 
comlnHsh.^ desirable object, without any 
risk'Whatmrer of* producing the bud effects of 
cold citrnskibs of air applied partially J but 
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tliStt perfect vehtilation' *ftay be obtained by 
this method in places where the spbntaneons 
litode of ventilation would bo totally inapph- 
cable; and what is pOTha^'s of still .more 
importance, that it may befextqpded or di- 
minished at pleasure witho tt incurring any 
expence in the construction or alterations of 
bnildings. * 

Mr. Tredgold has treated the important 
subject ol‘ ventilatioix under ^1 the separate 
heads or buildings to which it i« applicable : 
and inasmuch as the magnitude of his ar- 
rangements as an architee|^ji|vould altogether 
be governed by the numbei of persons Ufeely 
to assemble in any given arej, diis may be a 
necessary professional view of the subject. But 
it wdl be obvious, how much addit^nal eit- 
pence #ould be incurred by making i^rUiige- 
ments for ventilating an area for the accoih* 
modalfon of a thousand persons, peihups 
the avera^ number that ^ould a^mld^in 
such places might|,not exceed dile^tenth, 0t 
one twentieth oart bf that number.' 
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IHe consequence of such arrangemeDits 
wocdd also» be a great sacrifice in point of 
economy. Fof'if a current of air were allowed 
to sweep through any building capable of ven- 
tilating it fotj^a thousand people, it is evident 
that too great a portion of heat would be car- 
ried off in the Wiiiter season, when such an 
edifice only dbntaincd one tenth that number. 
The plan of Mr. Tredgold, therefore, though 
advantageous t^'a certain extent, and afibrd- 
ing very decided advantages for increasing 
the salubrity and„ .c^i/Oifort of our public edi- 
fices; is, howeve|||||ar less economical and 
capable of regulati^, than the mode of venti- 
lation by mechanj^bal means : more especially 
as herring to the interior of dwelling-houses, 
and the smaller <dass of public buildings, in 
thebr present state of existence. 



CHAPTER^Xin. 


THEORY OF THE CONSTRUCTION OF 
CHIMNEYS, AND OF SP^^ANEOUS 
VENTILATIOIC 

% 

It is well known ihat'^^e draught of air 
throu^ chimney dues, a^^consequenil^ the 
degree of heat which may ipe produced MiDy 
furnac^y depends principally on the height of 
the chimney ; but the exact pnncii|des ii^n 
which the draught of chimneys |aay |m cld> 
C^lat^, arc not well understood ev^h'by our 
first Jsmthematicianj^. They all indeed pn>« 

‘ ceed fipon the principle of the abcdlerait^d^ of 
failing hhdiesi and the usm^ tbeoreiPf of hy- 
drodynaa&iir 1^^ they vary Yety o^doialitbf 
in the applicadod of the|n, as wBl h? twhie* 
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akevm by'f^^^^j^son of ^e 
ded^llli^by se^'ral omment mathematioi^ 
wb^have made this branch of practical scieiicd' 
dielr pai^cular st lay. 

, ^hat thesc^rii ciples may be better under-^ 
9b;K>d by the general reader, it must be recol- 
lected that when a heavy body of any kind 
ialls in vacucf by the mere force of gravity, 

If the tunes of the fall be in seconds of an 
hour— I", a", 3 ’', 4", ^ 

The height, .A, faUer/ through at the end of 
each time^'will boJidi/eet, (avoiding fractions) 
— 16, jS4,^l44; 25|l 

JSmcB the space/passed over in each suc- 

ces8iV^8ec(^d,’Mi!a» — 16, 48, 80, 112. 

st^ldcessive difference of these 
velocily, v, acquir^ at the end 
of eddk and produdng the acceleratioii > 

of Iha ^lescmil Coring the next second, will be. 

--63, 64 ; $6.*. 

And tiHt ooHurtant second differences, exhi- 
bhh^ the invimidde intenaty of the p9w*ei^of 

r 

,L 
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gSft'Vityi gy prpduQing Acceleration at tbs 
en4’Of each secooid of time’ Is 
Froia considering these niiinhers, itj 
seen that the velocity, p^duced by a^giyeii 
heij^t of fall, or that whic i a ^ody will ac- 
i^uire after descending fnely through 
height, will be equal to he square root qf 
twice the constant intensity of grttvity, g, ntul- 
tiplied into the height, /e, of thq tall, or in 
other words, the squ.ire root of 64 times the 
height, or what is equivalent, 8 times the 
square root of the height ^ So that if a body 
falls 16 feet, it will acqul^a velocity, ^ 
feet = \/^i = \/2732.“l6 = >^64. ^ S 

\/l6.=8. 4. * ^ . ,, ; ' ( 

The generality of writers mtve founded their 
calcukticais of the drau^t of 4 Blii|iAqys^' 

|be compound* ratio of the ftccelemrioiii^nti^ 
duded by the height of the clumney, and' the 
difference oi specific gravity ihdticeiil cm air 
by the aorion tof heat 

. Mr* Mohtgolfier A^'the first .vhh cob^ 
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der 6 d this sabjeot He supposes the velocity 
of the draught to be equal to that, which 
wcndd be acquired by a heavy body which 
had fhllen throu^ a space equal to what, 
wotdd be the diffe nee of height between two 
similar columns cf air, one external equal to 
the height of the diimney, and standing on a 
base equal in*areato-'he nariwest part of the 
chimney ; and the othc' column, of the same 
height and base while hjt, but reduced to the 
temperature of the atriosphcrc. , 

Now supposing tri most simple caseoftjie 
air being heated, 3 % so slightly altered in its 
specific gravity, by inspiration or Combustion, 
that it is ncit worth Vhi^ in practice to take 
any notice of this alteratio.^ and that the room 
to Ise ventilated by an opeW^ in its ceiling 
is a double cube of 27 feet, vith a door or 
doors 7 feet u? height; whenc taking the 
halfdieight cf the door as the average entry 
of the fi^, die height of the colum»' oif aih, 
wifi be 27 — S.S =s ^3 feet a-^d ahal^«ddTet 
the supposed temperature of this room be 60 

L 2 
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deg. Fall, while tliat of the external air ia 40 
deg. so that the difference is 20 deg. , 

It is well lcAown that th^ densities of gase*^ 
ous bodies, are inversely as Oieir expansions’ by 
heat. Hence, although it‘«ould be a work of 
much labour to investigate iixperimentally the 
actual density ot the wanred air, and that of 
the external atmosphere yet this* can be rear 
dily obtained by oorsidering the expansion 
which the air undergtfs by taking the volume 
and density vif the exteinal aii* 'ts unity. For 
as thohulk of any portion air, is to the 
bulk of an equal weight 8^ the external air, so 

is the height A, of a colunai of air, from the en- 
trance to its egress t^h^hc^ht, h\ of a co- 
lumn of heated aiiv'of the same height a^ 
standing hjponnh/ same base, while hot, Jb>ut 
reducred to whit it would be if cooled to the 
temperature - of the atmosphere. In. Al^ 
Iwaic fdrmslffij ■» h%'oT in pnmbom 

adapted.* to this particular ' example, ' ^ 1 
( = 1 . 045^ : 1 : : 23 . 5 : 22 feet 
fici^ice there would be a difference of 1 foot 
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^jthst between the heights of the two columns 
of air ; and of course, if this difference be mul- 
tiplied by 64, the square root of tlie product 
will exhibit the velocity, u, with which the 
heated air will p iss through the ventilating 
opening in the opm part of the room; or in 
symlwls, y / 64 (h — h‘) — v. Now 1.013 mul- 
tiplied by 64, is 64.832, the square roof of 
which is 8 feet ths, which is therefore the 
velocity for each second of time. 

If the velocity thus expresseif in feet, be 
multiplied by the af-iu of tlio horizontal sec- 
tion of the ventilath g opening, expressed in 
superficial feet, the product will exhibit the 
number of cubic feet of the heated air that 
will pass in a second of time ; and tliis may 
be redyced to the equivalent volume of cold 
ajr^ by calculating the expansion the air has 
suffered by heat^ and dividing the cubic feet 
of Jbot air by the increased bulk which a single^ 
cubic foot of ^ir would aquire by the incrohse 
of temperature. Or if the number of cubic met 
of cold aL’ which the room contains^ ^ mul* 
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dplied by the increased bulk which R ui:i^le 
cubic foot would acquire by the increai^ pf 
temperature, and the product then dividjed' by 
the number of cubic feet cT heated air whiqh 
will pass in a second of time, the quotient 
will shew tJie number of s< conds that would 
be required for the entire lenewal of the air, 
and tliis may be further ’•educed by the or- 
dinary rules of arithmetic, into minutes or 
hours. 

On the contrary, if the number of cubic 
feet of air which it is necessary should pass 
in a second, in order to r 3place the ai]r of the 
room in a given time, or to bum a given 
weight of fuel, be first multiplied by the in- 
creased bulk which a single cubic foot of Rur 
would acquire by the increase of |emperature» 
and this product divided by the velocity, tike 
quotient will shew the area in su|jbrficia) fhet, 
that th^ iopening must have to fulfil thi^ in- 
tention, , . 

But when the air is much altered in its sper 
cific gravity by l;ombvajtion, Mr. ^Montgolfier 
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tho^i^lfaC this alteration of specific gravity 
lilHotild.he itiade ait element in the calculation* 

‘ ' Supposing then a furnace witli a chimney, 
whose top is 40 fek higher than the aveiage 
height of the opening to admit the air, and 
the heated air issuing from the- flue of the 
chimney, of the teinp(‘raturo 120 degrees 
?ah. 

In this case as the bulk, //, of any portion 
of die e)cpanded air, as it passes out of the 
chimney, is to the bulk, b, of a similar weight 
of air at the tempei oture of the atmosphere ; 
so is the density, d \ (or specific gravity of 
the air vitiated by combustion, at the l< inj)e- 
rature of the atitiosphere), to the density, 
of the same vitiated air, when heated to the 
temperatur^t which it issues from tlie cliim- 
tt^y. 

Then by a second proportion, as tlte den- 
di of the atmospheric air, (which may 
still be best taken as unity) is to the doiuity, 
<1^^, of the heated vitiated air, so istho^]^g^t, 
chimney, to the height, h-', Of ii 
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Kimn of vitiated air of the same elevation 
while hot, and standing on a base equal to 
the horizontal section of the narrowest part of 
the flue, but reduced to f ie temperature of 
the atiuosphere. From which latter expres- 
sion, the velocity, v, may be foimd, as in the 
preceding case. Or, in symbolic notation, 
first, ft' : ft : : d" : d"\ secondly, ■if d : df*^ 
:: h : h\ lastly, 64 (ft — h')=v. 

Then taking ft, a? unity, b' will be 1.163 ; 
and as the density of a;r vitiated by the com- 
bustion of coals, d"f may be taken as 1.077> 

I* i' ' ' 

of course the density, d" , when thus heated, 
will be only 0.926. In the second propor- 
tion, taking d, the density, or specific gravity 
of the atmosphere at the temperature of ^ 
moment, ^o as unity, then the^^Usity, ^ 
just foundj 0.926 b^g multiplied by ft^ 
height of; the chimney, 40 feet, the prudlfct 
will give h't the height of the r^mred,*^ 
lufltn of h^ted tmd vitiated air ^led toifie 
atnioil|ih<^c temperature, namely 
that vrould be a 
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S foot and ^ths, between the heights of the 
coluii|Uis, This difference multiplied by 64, 
gives 189*44, the square root of which, 13 
feet i^ths, is, by this mode of calculation, the 
velocity of the heated air, in efich sec ond of 
time; from whence we easily find the area 
the chimney must hu\e in order to pass a 
certmn quantity of air in a given time. 

In the article, Funiaces, in Rees’s Cyclo- 
paBdia,»the writer (it 's presumed Mr. Syl- 
vester), gives the elements of a different mode 
of calculation, which he founds upon the dif- 
ference between the specific gravity of the 
heated internal air, and that of the external 
atmosphere. B.ut he refers the motion arising 
from a change of specific gravity by heating, 
te! the caj^ of ta’O weights hanging o\ er a 
pulley ; whence, according to Mr. Atwood's 
if the difference of the specific gra- 
vity of die heated air and external atmos- 
phero, be divided by the sum of the same, the 
quotient multiplied by the velocity which a 
^^ .lieuld^uire by faliing freely Ihrough 
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the same hdght, trill ^re tile veleci^ili^tli 
which tile heated air will pass m^e the 

or^ mdng the same £^bels as befitee; 

^+t/6iT=®. ' 

The writer before mentioned, taking the 
density of the atmosphere as unity, ainf con- 
sidering the degrees of temperature by Fah- 
renheit’s scale py which are required to dottle 
the bulk or volume cf any given quantity of 
air; the which, as ht gives no example of 
his mode of calculation, he does not quote, 
jbut by which he no doubt i^cant 480 degrees. 
Then unity added to the quotient, obt^ed 
by dividing the difference of temperature by 
480, will, he says, be the increase of bulk in 


the heated air, or in symbols 1 — ap4 1# 
’ density, or specific gravity, cT, comp^ued.lfltb 
that of the external atmosphere, willl be 
to 480 (l^vided by the siun or48p 
the differepi^ of temperab;ire ; 

to "W 

densities will be 4qaal to the^oo^^ntlLdf,#^ 
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diflferenoo of &e tK*»|>eratuvc& du ided by ibo 
sum of 480 added to the said dillhrence of 
ten)|>iHrataro» or and the sum of dm 

density ■will be erjual to iJie quotient of the 
sum of twice 480 udded to the difference of 
temperature, divided by the sum of 480 
also added to the difference of temperature, 
or The difl’erencc of the densities 

then bejng divided by <b' ij sum, the quotient, 
which IS equal to the difference of tempera- 
ture divided by the sum of tw’ee 480, added 
to the same diilerence of temperature, or 

a— is the tendency to a.scend ; and this 

multiplied into the square root of 64 times the 
height, will give the velocity of the ascendiug 
edrrent. 

The above theorem, he observer, v^dl re- 
quire an equation for the friction of tlic tube, 
which will be very groat in chimntys made of 
biicks, and jfrom somte expennuuits, he thinks 
that every increase of velocity may be les- 
i^ed <me half .to reduce it to practii^. For 
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the retardation by the fnction, and the ae^ 
celeration of theascending air* are both in the 
same proportion ; that is to say* as the square 
root of the height. But if the velocity is 
increasv,'! by increasing the temperature at 
which die air issues into the atmosphere* then 
the friction will be increased in a higher ratio* 
namely* as the square of the velocity ; so that 
if the velocity be made twice as great by in- 
cretising the temperature of the heated air, the 
friction will be increased to four times as great 
as before. llence the height of a chimney 
can increase the power of a furnace to a cer- 
tain degree only, since the increase of the 
friction will, after a certain limit* prevent the 
acceleration of the current, and jheing the 
^ velocity to an uniform motion. • • . ; , * 

In the case of a room to be vendBled* to 
use the same example throi^hout* then the 
dideire^ of t^perature* , divided . by 
twice 480 edded to thes^e difference* 

(or 980)* .^ves :for its quodenl 0.^104*: 
die hei^t 23.5 sioltiplie^, hy M, piodiMsh^^ 
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1504, its square root is, 38.7- Now this quo- 
tient 0.0204 ; ll^Jtiplied by the square rooti 
38.7, produces -^^ths of a foot for tlie ve- 
locity, exclusive of any friction. 

. The general results will be thus : — tue dif- 
ference of temperature 80, divided by twice 
480, adding the same difference (or 1040), 
gives for its quotient 0.0769; and the height 
40 multiplied by 64, producing 2.360, its 
square foot is 50.5 : now the quotient 0.0769 
multiplied by, the square root 50.5 produces 
3.88345 : so that if we take half this number 
to make allow^ance for the friction, it will give 
1 foot troths for the velocity in a second of 
time. . 

These velocities are much less than those 
obWned by ^e calculations of Mr. Montgtff- 
fier. The wniter takes no notice ol’ tlie change ^ 
Cii specific gravity produced by combustion; 
li|i^ in u^ng 480 degrees there is an error, as. 
1^:proper.itnnib^ iii 448, as has already been, 
but ,th«ie:^fi»ctions arc easily made, 
}f#ds moiie til'ipiilculation ij;adopted, / 
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Tlie Quatierly Jounlt^ of Sciehce, fbrApiil, 
18123, ctailkined an a8n[^» that eminent 
matfaemati^ian Davsi (^Ibeit, on the 
ventilation of rooms, and th '2 draught of chim- 
in wliich essay he grounds his calcula- 
tions on the velocity with which atmospheric 
air would rush into a vacuum, or into any 
medium of less density than itself. 

The velocity, with which the atmosphere 
would rush into a vaeaura, is supposed by 
mathematici£>.ns td be equal to the velocity 
which a heavy body w^ould acquire from filli- 
ng from the height, equal to what would be 
tllii4ieight of an atmosphere exerbistng <l;he 
saihd pressure on the earth as the present Kt- 
mo^ere, but of a homogeneous d^nty 
tinr^ghout its whole height, i^e suppoti^ 
hel^ti, cff this ideal homogeneous attnospluaw 
is deduced by saying, as the specific gratity 
of qtttCbalTer is to that bf common iir at dm 
level of the 8<|i is,the avenge h^ht of#e 
ooiunut of qmcl^W in Mbaiomei^ 
height ^jp, of 
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be of ksaa6^meavs deasdiy from top td bot^ 
toia« Hdstce ^ thl- average height of the btt« 
rtMQC^ b^estiqai£tted at 30 inches, tht> specific; 

quicksilver, as compared with water, 
as 133 to 1 ; and water aS 800 timer li^ancr 
an equal bulk of air ; then 30 : 13.5. 
800 fc 324000 inches or 27000 feet 

Dr. Gregory (in his mechanics) estimates 
thqlieight as 27818 feel, and Mr. Gilbert as 
2^58 ;; variations ark.ng from minute varia- 
tions in the estimates of the specific gravities 
of quicksilver, water, and air. in consequence 
there is cm equal variation respecting the velo- 
city, v", with wluch the atmosphere would 
rush into a varuum, which from the i)reced- 
ing theorem respectii^ the acceleration of 
^ing bodiellf^is equal to the square root of 
64 the height, or which is equivalent, 
eig^fat times the square root of the height: 
Grepry making it 13.39 feet, and Mr. 

12^5 feet. 

fo^^ngijfcafeulations 
nuiM^ wHl he taken.* 

IS 
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Wheo the atmosphere, instead of rushing 
into a vfutuum, rushes into a space filled with 
rarefied omitting the consideration of 

the resistance which the atmospheric air would 
expefie.ice from the inertia of that in the ves- 
sel, and which it must displace in its motion, 
as the density, d, or specific gravity of the at- 
mosphere is to its pressure, p', so is the den- 
sity, d', of the rarer- or expanded air to the 
force,/, with which tlio rarer air would rush 
into a vacuum, whence this force,/, will be 
equal to Idle product of the atmospheric pres- 
sure, p", multiplied into the density, d", of the 
rarer air; and this product divided by 
sity*, d, of the atmosphere ; or in a3rmbo|k 

language,/, = Ihe movi^ power ,101^ 

will;be the difference between the pn^sure^p'', 
of the atmospiiefe, and the force, / or 
and iubstitutihg itseqMvalent ^ ^r 

power will 
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atmosphere is to the force,/, (with which the 
rarer air would rush into a vacuum) as the 
square of the velocity, v'‘, with which tlie at- 
mosphere would rush into a vacuum, to the 
square of, the velocity, v"\ with whicl) the at- 
mosphere woultl rush into rarefied air of the 
density, d\ or in algebraic notation, nf p' : 
p ' — : : v'** z ®"-*: and of course, if the 

pressure, p'^ of the atmosphere be taken as 
unity, this proportion is reducible totlu' equa- 
tion, u". Or, the velocity, 

v"\ with which the atmosphere would rush 
into rarefied air of any assigned density, d\ is 
e(|ual to tlie square root of the difference ix*- 
tween unity and the quotient of the tiensity, 
d'f of the rarei^’air divided by the density, d, 
of the atrtmsphere multiphed into the velocity, 
with which the atmospheric air would rush 
vacqfim. 

the t^^ry of Mr. Davis Gilbert, the, 
b\ or ex||i^sion of the tho 

the density or ?^f)c»t:afic gravity 
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of tlic elastic fluid sis compared with atmos- 
pheric air, being ascertained, tlie expansion, 
divided^ by specific gravity, will give 
the density of tlie air within the chimney : 
"and tendency to ascend, will be equal to 
the diflerence between tliis density and tliat 
of the atmosphere multiplied by the quotient 
obtained in dividing tlie height, A, of the ven- 
tilating tube or chimney by the assumed 
height, //, of the atmosphere, sui)posing it to 
be of uniform density throughout. The square 

of this ^antity ^ ^ multiplied by the velo- 
city, u, with which the atmosphere would rtish 
into a vacuum, and dinded by the square root 
of the density of the lighter air, will give ihe 

velocity : or in algebraic nota^on, ^ 

J i/A X And 

die velocity, .multiplied by the density of the 
heated air, and by the section of 4^ opening 
in sttperficial feet, will ^ve the, cubic feet 
issuing in a second oflhnie, reduced to4lie 
sitme density as tbat of the atmospheiK^ < 
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To find the expftnnoQ of air by heat, Mr. 
Gilbert raises the fraction ^ to tljo power 
whose index ex|j^es^ the diS^^^ce of tem> 
pemture in degrees cf Fahrenheit s scale, which 
is easily done by a table of logarithms, in this 
mode of calculation he follows the usual opi- 
nion with regard to any assigned volume pf 
air or gas being expaaided j^th part by one de- 
gree of Fahrenheit's scale. 

tn the* case of the lOom to be ventilated, 
the height, A, of the ventilating column, 23.5 
being divided by the height, h\ of thfr atmo- 
sphere, supposing it to be of uniform deasity, 
26058, gives 0.00901 ; whose square root, or 

, is 0,030 ;■ the expansion of the air, or 

being equal, according to Mr. Gilbert's 

nibde of calculating it, to 1.0423. Then sub- 
tracting unity, b\ — 1 will be 0.0423, whose 
square rootds 0.2056 : multiplying therefore, 
the velocity? v\ with which the atmosphere 
wo^d rush into a v^buum, or l^S^.^eet, 
by fte numbers just found, naniely,p,030»»nd 

m2 
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0.2056, the last product will be the velocity, 
v\ equal to 7 feet ,^ths. 

This velocity multiplied b]|^, or 1.0423, as 

abc.?. will give the number of cubic feet of 
air, reduced to the same density as the atmo- 
sphere which would pass through an aperture 
of one square foot in a second, namely 8 cubic 
feet ^tlis. 

In regard to the ascent of air through the 
chimneys of furnaces, it being necessary to 
attend to the specific gravity of the air viti- 
ated by passing through the fire, Mr. Gilbert 
thinks that for practical purposes, the specific 
gravity of air vitiated by combustion, being 
of the same temperature as the atmospbuere, 
may be estimated at 1.0874, common air 
being 1. 

Mr. Gilbert varies greatly from other ati- 
thors, in esdinating the expaiisidn of the air 
in chimneys ; for he measui^s it by the tem- 
perature of the hottest part of* the fire-room. 
To exhibit therefore the extreme dissonance! 
ofhiS mode of* calculation to that ^ others^ it 
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is necessary to’ assume some determinate de* 
*gpee of heat as likely to be that of the 6re- 
rooni of a furnace having a c|^mncy of 40 
feet in height. The heat of a common grate, 
being a bright red heat, cannot be lc..a' than 
between 750 and 800 degrees of Falirenheit, 
and no great error can be committed in es- 
timating that of a close furnace;, at 1500 de- 
grees, as is done by Mr. Gilbert himself. 

Here the expansion of the air by Ik at, b\ 

or, will be equal to 22.68, and the spe- 

cific gravity of the air which has pa^ed the 
fire, when cooled to the temperature of the 
atmosphere, d'h as stated in the preceding 
paragraph is assumed to be equal to l.t‘87, 
and. the density or specific gravity, of the 
heated air,-i,, will he 20.87, from whence sub- 

. ^ tt 

tracing unity, or the density of the atmo- 
sphere, tike- difference of density, — 1, will 

be 19*87, of which the square root is 4.457. 
The height,/!, of tbeefamney (40 feet) 3iVlded 
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by W the height of the atmosj^ere supposed to 
be uniform, and assumed as 26058, ^ves 

0.001534, whose square root, is equal 

to C.^01, Now the velocity, v\ with which 
the atmosphere would rush into a vacuum as- 
sumed at 1295 feet being successively mul- 
tiplied by 1 or 4,457» and 

0 . 391 , the final product 225 feet ^ths ex- 
presses the velocity in a second. This Velo- 
city is therefore very considerably greater 
than isIValculated by any other author. 

Mr. Sylvester (in a paper in the Annals of 
Philosophy, June, 1822) refers to Mr. Gilbert’s 
calculations, and conceives the principle erro- 
neous, as it gives velocities far exceeding that 
of heavy bodies descending treely in vacuo ; 
whereas the resistance of the medium must 
cause a retar^rioB, and reiser the teal ve- 
kmty inferior t(» that ^ bodies fallii^ in 
vacuo. . 

Mr. Sylvester assumes unity as the denrity, 
d, of the atmosphere at the giver tempera- 
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tcife, and finda the relive dcnsit}^ d\ of the 
heated df bythe expansion, taking the usual 
cakulation of jgjth of its bulk for eaeh degree, 
whatever might have been its initial t( mpe- 
T^ture; and takes no notice of any change oi 
specific gratify by combustion. The tempe- 
rati\re, #, of the atmosphere, being taken as 
unity, tliat at one degree above, will, he says, 
be 1+0.00208; and that at the assigned, tern* 
Ijemtiir« of tlie hot abwill be 1 .00208 raised 
to the powCT whose index is the dittcwnce 
of temperature lietween the twO|^airs, or 
i .002081 Then, since the densities of 
bodies are inversely as their volumes, tlio den- 
sity, d, of die aiiraosphere is to the densis \ , tt, 
of the heated air, as 1.002081* to iniii y; or 
(in order to get the density of the atmesphore 


to be unity) as unity is to 


I 


1.00208’ 


, (, t 


(.'Cl- 


pfocal of 1.00^^"^*. — Hence the ditierenceof 
thedensities,or d-~d\ will be 1 — * ; 
as t)i6'd«idity, d, of the atmosphere being 
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unity, has no effect as a divisor; therefore, 
tlus difierence multipUed, (as in .the usual 
theorem for the acceleration of falling bodies) 
by the square root of 64 times the height, or 
fes cqui’ 'dent 8 times the square root of the 
height, will give the velocity. The expansion 
for one degree, 1.00208 is easily involved to 
the required power by the- help of a table of 
logarithms. 

In the case of the room to be ventilatecb — 
the differeuce of temperature being 20 de- 
grees, 20th power of 1.00208 is 1.0423, 
whbse" reciprocal is 0.95941, being the den- 
sity, d\ of the heated air : and the difference 
of density, d — d', will be 0.00405. The 
height of the column of heated air, 23.5 
multiplied by 64, produces 1504, the square 
root of which is 38.7 ; which, being multi- 
plied by the difference of density just found, 
namely, 0.00405, ^ves 1 &Qt ^tbs for the 
velocity. ’ 

In the case of the hinmce— the assumed 
difference of t^pm'ature being 80 d^rees, 
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the 80th power of 1.00208, is lrl81, the re^ 
cipFOcal of wliich is 0.84674, and exliibits the 
density of the heated air ; whence the dilfer- 
ence of the densities will be 0.15326. The 
height 40 multiplied by 64, the prodiiet Is 
2560, whose Square root 50.5, multiplied by 
the above quoted difference of temperature, 
produces 7 feet io^ths for the \'elocity, 

Mr. Tredgold, in his recent work, has^iven 
us 8om6 new theorem^ for the investigation of 
this practical question ; but he has rather re- 
tarded than accelerated the etiquii^, by the 
elaborate formula he employs in his calcu- 
lations. The power of the ascending current 
Mr. Tredgold assumes to be the diffen.iice be- 
tween the weight of a column of extoi nal air, 
add one of internal air, when the bases and 
heights are the same ; or, equal to the height 
multiplied by the expansion the air sutlers from 
increase oftemperature. And this expansion 
he calculates by tfiViding the difference cf 
t^perature, by the sura of the temj>eratare 
of ^ hedbd air added to the constaht num- 
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b«r 450 : 80«that the force |nrodacing motion 
is expressed by liim, algebraically, thus, k 

f.Th'' velocity, therefore, of the heated air 
passing through the pipes or ♦chimney, is 
equal to the square root of 64 times this force, 

or in symbols, i so that if the 

height of the ventil^tmg pipe or chimney be 
multiplied by 64 ; this product, by the difter- 
ence of the temperatures ; and if this last pro- 
duct bo divided by Uie sura of the tempera- 
ture of the heated air added to the constant 
nt^ber 450, the square root of the quotient 
will give the velocity, according to theory. 
But in practice, three ^ghts ntust be deducted 
at (race, on account of the retardation occa- 
sioned by the necessary contractien of 
throat of the pipe or chiinney^^uid|4he various 
eddies, bends, or chai3feihi>f inmost 

chimneys^ will reqjaire anoi^er coiT^ 
that for ggaerai purpcis^ one hn)f 
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dieoreticdl velocity may be assumed a$ tluKI 
attained in practice. 

Taking, then, the exaiiiple of the chamber, 
its height 28.5 multiplied by 64, prodtices 
1504, and tills multiplied by the difference of 
temperaturef namely 20, produces 3008f) for 
the dividend, or numerator of the fraction. 
The temperature of the heated air, 60, adilod 
to the constant number 450, gives 510 for 
the divisor or denominator: the ({uotienf ot‘ 
30080 divided by 510, is 58.98 ; the 8<]uarc 
root of which, or 7.67, is the dieqjielfcal 
locity ; from whence deducting three eighths 
for retardation, the remainder, 4 feet v^,ths, 
may be taken as the actual velocity. 

In the case of the ftimace, the height of 
tile chimney 40, multiplied by 64, produces 
2560, and this multiplied into the rliderence 
dr temperature, 80 degrees^ produces 204800 
fyr 'die dvidend : the temp^tnre of the 
heated air,^iianM3y^l20 degrees, added to die 
coaatmit number 450, gives 570 for the di- 
vilotr; die quotient of 20489^ divided^ 5,70,- 
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is S59«^9} tbe square root of which being 
18.9} is the theoretical velocity ; irom whence 
deducting one half, partly for retardation by 
contraction by the tliroat of the chimney, and 
paiUy xbr eddies and other similar obstruc- 
dons, the remaining 9 feet and a*1ialf may be 
taken for the actual velocity. 

The following comparative statement of the- 
velocities of ascending currents, as calculated 
by these different writers, exhibits the most 
extraordinary variations between them. 

Vendladon of Draught of 
/ f cliAmber per ftiniaceper 

^ second* second. 

'Moniker 8.32 — 13.91 

Sylvsater, in Rees’s Cyclopsedia . . 0.78 — 1.94 

GObert 7.88 — 225.67 

^Ivester, -in Annals of Philosophy 1.61 — 7.73 

IVtedgbld.. 4.8 — 9.6 


From the vast discrepancy in these calcula> 
tioos, more esjgedally wh^-it ^ con»dered 
that they are the hdxmfe of very eminent 
inatheDaaticians, it must be obvious how little, 
we jknow of the nature of the 'question. 
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It would indeed appear, that all calculattona 
on the subject are nugatory, if wv were to 
judge from the practical results whu h have 
hitherto been obtained from the enquiry. For 
if the actual data for the construptioa uf a 
chimney for 'any given purpose, so as to pro- 
duce the greatest possible effect with a given 
quantity of fuel, were capable of denionstra- 
tion, a priori, and under every xariety of 
local circumstances; we should, long since, 
have seen more judicious modes of employing 
fuel for manufacturing or don ustic purposes; 
as well as a more effectual mode of getting 
rid of that worst of all nuisances in a popu- 
lous town — 4lie evolution of vast columns of 
smoke. 

' The question is, in fact, involved in so 
many liabilities to accidental or eMianeOUs 
influence, as to reduce it to a mere practical 
qiKstion in a majority of cases^ The spemeis 
fuel epiployed, and even difterent varieties 
tbeso species; makes an essential difierence 
^ atibeiiding current tiurough chimney 
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flue, as we shewed in Chapter IV. on Fuel. 
The temperature, and especially the humidity 
of the external’air, has also considerable in- 
fluence in modify ing both the draught of a 
ckhwwoy 0)K'l the ventilation of a room — as is 
well known to every common observer, by 
the brilliant combustion which our ordinary 
tires exhibit in frosty or dry weather ; and, 
vice versa, whenever the atmosphere is satu- 
rated with moisture. The density or levity of 
the external air, and the lateral currents pro- 
duced by the tpection of contiguous buildings, 
also vperato greatly in modifying the draught 
or aacetit of smoke. And, allowing for tlieacci- 
dental presence or absence of all these diflerent 
points of local and ephemeral influence, it is 
not fuiprising that all attempts to reduce 
the question to mathematical demonstmtion 
should have hitherto proved abortive or, at 
least, should l^pve left the^sul^ect in a« much 
obscurity as ever, so &r as-^hbrnaq ^onomy» 
or practical scuaace, is conoeraed. 



PART 11. 


CHAPTER XIV. 


OF OPBK STOVES FOR EADfATINC. HEAT. 

The Theory of combustion and respiration 
having been considered: together with the 
principles on which the constrpctioii <-f fur- 
naces and other hre^places depend ; wc shall 
next endeavour to apply these Principles to 
Pnactice, by giving a defcription of the various 
stoves or other grates for domestic j;urpose8 
that have been introduced ’to t'l** public; 
accompanied by observations on the most 
edible methods ^ tgeonomising fuel and 
nimix^ sEMihe in the various descriptions of 
air ftiniacas ; and the applicalibb o&^mi air 
aadi steaid for arrificially wi^nning haildinge. 
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The general construction of the ordinary 
fire-places in England, are too well known to 
require any detailed description here. The 
principal error lies in the present construction 
of chimneys ; which, together ^^'ith tl\e mal- 
lormatiOiA of the fire-place renders, the loss of 
fuel so enormously great, that, according to 
tlio opinion of Dr. Franklin, j}Ot more than a 
fiftieth portion of the heat generated, was ren- 
dered available for warming apartments, at 
the period he resided" in England. 

Tliough it must be acknowledged that 
many improvements have been made in the 
constrjiction of stoves of various kinds since 
thetlihe of Dr. Franklin, more especially since 
thorglimeral introduction of the Riimfiikrd prin-" 
cijple x)f contracting fire-places; yet at the 
pral^t day tliere exists a most extraordinaiy 
inattention to economy, even in the best kinds 
.of tlomeiric stoves used in this country. 

.. . higwd to llie |«imaiy evil — the con-* 
'etmierion of4he fiue-hole or shaft ofidFe 
nc^, the predfUbt j^neratbs^ 
to be as unaci^plitm^.wslh %a pimdq^ on 
which the asflhtit of ptiokl! di^nds,' as (heir 
predeoBiiors wei^hwofjr three centuries badk# 
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lt>b indeed a most extraordinary fact, 

* during the splendid inventions and impf^fe^ 
ments in the useful arts and practical scie|^, 
'which have so greatly distinguished the prft- 
aentt generation, Uiat the ]^rinciples on 
thb branch of civil architecture depends 
should hnve been almost entirely o^ erlooked. 
iWwant of education in the major part of * 
that dlass of persons who call themseh^es 
** buiU^$lS»* in the metropolis, and wlio erect 


none-tes^s of the lowe’j class of dwelling 
houaes ^ the environs of the tovn, totally 
disqualifies th^m from paying attention to 
any iibprOTC»nent in Principles. They con- 


^tent theqiqelyes with blindly following the 
worldi^^lluiij 6f their forefathers, entii\?Iy 
ignorant of any ^ther principles than those^ 
of erecting hfthises (or rather, of <‘Acruting' 
their te^) vdlh the least possible expen^- 
ture of enpital ; and the | |ietfag tjicse f^-^ 
filljilfics oflT tbeir Ji^tn^as soon as pes*^ 


it woufd be Vain to 
in the principles, 


But tilers are ^fio(bers 
^nlNsd young men \ ho afe4aucated 
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for the profession of civil engineers, architeotE^ 
&c. from whom it might be expected that Vt 
should derive improvements in the constfuc* 
tion of our domestic ^ifices, so far as comfitft 
a7.u economy are concerned ; though th© ri^d 
rules of professors of ancient architecture for- 
Ind them from attempting any thing abso* 
ptely new in the ornament^ parts of build* 
ing, without being liable* to the chargcf of 
** want of taste." 

, l^ortuntitelj, however, mattew of mere taste 
fbfm but a small part of the intenof construe* 
tion of dwelling houses. Oenei^ titiKlyy dr^ 
as i^j^called more properly, economy, forms 
(6f*vdi|ght to form) the princip^^featorC o| 
sucii ^cmfices. And, as we have 
rei^ked, the general construction ti cbiin* 
ne^ Wd our ordinary hre-places,/Are n<it 
o^ly inconvenient in respect of coimfort, 
they contribute to If este a^ 
tity of 6iel, |uid at the satne ^ 

intolerabEe/^hiubance, 
rdgners^ ^in’ 

ment of cow 
Ibe erapd %icf 



OrOPBH SYOVeStfOR KADtAYlNO flEAT. 

cxij^ity of tbe flue, in proportion to the 
toit of the fire ; by which, the entire of 
the dbhnney can scarcf^ly anrer become euf’ 
ficiently wanned to facilitate the ascent df 
dw smoke. For if the tempeiatu^a of "3^ 
smoke and warm air be not considerably 
higher than that of the external atmosphere, 
it will hot make its exit with suflicieut ra^ 
pidity fixuit die chimney top, but will de-^ 
posit part of its carbon on the sides of the 
chhEoiej^ li|id win be' liable to return again 
down the 'chimney shaft into the room, in 
case of any laterd current being produced 
by the opening or shutting of doors or win- 
dows, ^ *l 

Another etuise exists in populous toM.. 
where buildings are closely crowded togethdj> 
which tends to retard the aso^t of smoj^' 
from chimney fllues, from, the inequality 
Kdght of the numenous shafts, 'nios^ 

which Hm |pw« i|nd, consequently overtop|i<j^ ^ 
^hen Ihflii'irind Sets Som 
lire uhluilC invariably liihfb >** 
no k is 'cal!^ firbfu the 6mo|iii'^in^ 
in’ils ascend by' the lat^^^^dhkits 
idasd eddies^ obcasione^ by ihb cMlnt*'' 

N 2 
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ney shftftsy . gable en'ds bf bikildibjgs, 

J '' * V 'I. ‘ 

vici^. ■ 

Although this eyil.is !wteeik#:dy asci^n^lh 
to igiibfance thebuld^r oor, in many 
ca^iT ca^^hle of Absolute cum» yet it 
be gr^tiy mitigated, and, in some instances, 
fi^rly prevented, if such lower chimneys w^ 
llmistructed oh better prinq^ so as to acce- 

ierete iheir draught. The mst and most oom^ 
moh iilmcdy for thi:; inconvemenho was'' 'the 
^l^cawn a chhiihey pot, wi^ Ihe ^e#,- 
^ it supposed, of contracting the paarage 
jife smoke. But so far frem'^lhis beii^ 
. the’ base of these pots are, in almort 

' greater area than the ^tie bf the 

i In proportion as the area W k kliNile 
^*that of a rectangle. ’> 

Ifhe^^'Chimney pots, may, perbitp^ 
have soihe efl&i^ In 






bn'a' 



'thetc^oineyt 
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l^tureaqpte appoaFSnce than the coiiWOllI 
earthen {M>ts attaehed to the square slniftol' 
English chimneys. 

Another plan has beAi suggested for acce* 
lerating the draught of chljidueys by 
ing the throat (at discretiim) by means of 
Mrhat is called a Keister. That tliis invention 
answers the intended purpose, camiot be de- 
ni^ ; and, on account of the neat or finished 
appemance which it gives to the upper portion 
of the fire chamber, jthess registers have be- 
come almdst universally adopted in our bettor 
class of dwelling houses. But it would seem 
that the inventor these register plated) must 
have been interested in the consumption of 


coal. For would be difficult to devise^any 
more effectual’way of carrying off the warm 
air of the room, and consequently, increas|n|^ 
thfe velocity of a cold current of air from the 
•doors or windows, tbrni the, plan of the regisb^ 
^ves in general use. Ihe whole of theJe 
etoyes being constructed of irqn, which is so 


)ra|lict.%’cond(' toifw^heat, and being placed 
ASkROficeid or ni^e, and in immediate qols* 
fhtet ^ waS of chimney, (l» greater 

die back ^ ^bese ipoa 
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l^ates will gq up the chimney shaft i whilst 
that which wouM be radiated frpm the front 
pwt of the stcfve is counteracted by o power- 
ful current of cold ^ from the doors and 
w|nd<^ws. ! 

Whoever considera ihe subject* for a mo- 
menty will admit that these results will inevi- 
tably take place in tlie use of register stoves 
of tlie ordinary con8truc,tion ; and that, in pro- 
portion to the goodness of their draught, so 
ought they to be condemned, so far as economy 
of fue^ and comfort to the apartment, are 
p<Hi^».Wrthy.of consideration, 

yo\^ with a description of the most 
imd economical kinds of open stoves r-— 

Mr*. Bpohanan, in his “ Economy of Fuel,” 
p, 315, notices a mode of constructing ihe 
donunon fire .places in some parts- of Xrelandi, 
which a|)^)eani well calculated tcs'rmnedy the 
smol^g of (himneys, and at the same time 
to lessen, thejonsumptioi^of coals. 

The<fiie ifi wide ^itrlh^ow. In order 
that in may thffowH oin; tm greatest qmurthy 
ofhett. Tim ^^ker.fm1h>nof<lipfiieinoii^ 
( see -emd X md 2)»is put^y 
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fey an upright thin stone cut in the form of 
” an arch* Tlie back of the upper part of lite 
fire room is formed of fire sjtone oi (ire 
into an ovid niche, and a very small ihrofU: 
only is left for the srioke to ©scape up t^e 
chimney. ’ 

Mo* i* No. 2. 



In some parts of Enjgland, as in the neigh- 
bourhood of Birmingham, the usual ilic nicho 
left in the 'fitting rooms for . the insertion of 
a common grate or stove, is built up, leav- 
ing only n small opening for the [lassage of 
smoke into the fibe of the eliimney f 
the gmte ittolf 'ghich contains the fuel wji^ 
,jectai into the 'room. 3 
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Neitiier of the preceding stoves will allow 
of the'» chimrtoy being swept by bc^s ; and 
there^re would not do well for London and 
its environs, where the fire-offices might object 
to their introduction, on the ground of the 
supposed increased hazard. 

next stove in point of simplicity, is the 
rude kind of American stove lately introduced 
into this country through the reco&imendatioft 
o£ tha| active and highly talented individual, 
Mr. Co]^betlw4 These stoves coniSist of a large 
projecdSog casl iron hearth reking on hrkk<^ 
woik, with thc'lidfes find hood, or heady abo 
of cast icon ; the fhei tjetfig burnt three -dr 
fouf iron bats, resting on what are cabled 
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trouts in our old BbgHsh &rni>hoiises. 

Hiese stoves are far more econom* jal than % 
ordinaiy grates, cannot admit bl' any doubt. 
But when good firA ar^ k«^t, and the iron 
plates become much heated, feey occuA’on 
that disagreeable and very noxious' effluvium 
in the room which we call burnt air. They 
are also too inelegant in their appearance ever 
to become generally iptroduced in the better 

The most essential improvements that have 
ever been made in the construction of stoves, 
by one individual, are those we owe to Count 
Rumford. This indefatigable philosopher not 
only devoted the greater part of his life to this 
subject in all ite branches, both theoretical 
and practical, for the advancement of _4o~ 
mestic economy in his own country (Saxony), 
bttl^reat Britain is also highly indebted Ift 
Ithfe p«»rm veimg and fertile gemus for bis 1^ 
IsoHisa-in this department of practical scianbb, 
!llie essential ppintaln which Count Rumfold 
our tire>’graiGBi, is that of coiif|ndt* 
% atb^pf t^fire^hamber, (whmb n«j4 

eiiiB'niltc^ lar^ in our old 
d&^Ui^gmtes), and placing a Bat sni^e In 
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each interior angle so as to reflect thatportieil 
of seat into he room, which according to the 
oiti square-cuamberod grates almost all esK 
caped up the chimney As these stoves are nolF 
in Jiniyersal use in this c ount^'y, and as Uio prin- 
ciple upou which they are constructed are so 
obvious and well known to every woiking brick- 
layer in the" kingdom, any description of the 
mode of fixing' these stoves would be quite 
superfluous. These stoves are indeed at p^ 
sent so fitted up by the furnishing ironmonger, 
as to render any skill in fixing them totally 
unnecessary. . Plans and sections of these 
stoves'^Fe represented in Plate 1, fig. I, 3, 4. 

In fig. 2, the breast-woih of the chimney, 
a, is rqunded in order to afibrd less ob> 
stiuptiod to the ascent of the smoke; and 
when the chimney wants cleansing, the plate 
ih* flag-stone b, may be removed so as to oped 
the aperture pi throat of the chimney^ imd he 
subsequentiy' replaced, afiber the . 

^In are plans and of 

these etovto'cat.l^ {sfinciples 

su^sted ^ fig. 

samliurctil^ fe^ois is dnit (or built) m the 
biick Wall:, to ^ of wbk^ >pe piu^ 
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« 

pended the frame work or bars of the grate. 
'A verticfd of this recess -as shewn in 

fig. 6, and it will ]be evident frc^m inspc^^dun 
that the of tliU reress will fefloct a por- 
tion of that heat i,nto ^he room, which would 
escape up the cWrapey shaft in tbo ordiimry 
construction of fire»p aces. Fig 7» is an eleva- 
tion of the back and sides of the stovo, which 
is to be tbmied eitlier of plate >iron, or slabs of 
^stone, or tiles. 

The first and second .figures of Plate 3, 
exhibit a stove with the ordinary cast iron 
back, and with moveable covings, either made 
of iron covered w'ith black Japan vaniisli, or 
of polished steel. The jambs of the fire- room 
are removed, and it is open on three sulc.s, 
being iu fact onl^ a plain wall, with a hood 
JpSuwng into tlie upright flue of the chimney. 
This hood is supported at €fch comer by ajl 
iispn pillar, which carries the mantle. 

, The covipgs are moveatJe upon axes, and 
tunanpop their upright odge nearest the fiire. 
The ^ made to turn in an iron collar m 
the bfiifr^ h>p of the fire room| so 

that may be setatany mijuired an|Ie» 

the fire, aa appeara.in the aof 

nexed plan* 
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By altering the angle in which the covings 
are placed in respect to rhe fire, the heat of 
the fire is reflected to different parts of the 
• room ; and by bringing them very near ^ 
side bars of the grate, the draught of ihe ^ 
is contracted, and thereby increased. 

In the third and fourth figure of the second 
plafa* are represented a fandful contrivance 
for turning away the fire when the ‘room is 
tOo warm. The fire is contained in an irOn 
cage, with a solid bottom, the sides partly 
solid and partly formed of bars, and the top *8 
formed of bars only ; one of which takes o\2t 
%r the purpose af introducing the coal. • Tbe 
cage Or gra^is^ supported upon two pins»,^ed 
in the solid p^>||s its sides ; and movidg on 
a swivel Hk^ontiffi;^# which is inserted ^ a 

hde id the heardi4V ' , - 

By thejront hf Ike 

may be tunica as to throw 

leat op" thir t or by 
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whole appfttutus round on the swi^x?! which 
*Sttpports the cagej the front of the fire may 
be turned to the bach of the fi/e-rooip, 
thus, the far greater payc of the radiant heat 
of the fire pr^ver^ted from coming into the 
room. . ‘ r 

Another fancy stove is represented on the 
same plate, in figures 5 mid 6; The fire 
rooms of the chimneys of two rooms being 
web ba<ds to back, are parted only by an 
iron plate .moving on a vertical axis, turning 
ht the |bearth,'and in the, partition wall ol the 
tf!o rooms. 6n each side of this back plate 
<ire alfixed bars t9«form a grate, in one of 
ii^ich a fire being made, should it rerufi r iho 
Fonm too warm, a slight pressure will turn it 
^ its axis, and thus remove the fire into the 
,0therTOom, and substitute the empty grate in 
place. t 

Abonfc twp years back a pat<?nt was ob- 
tained by Mr. Cutler, an emfiient sto\ e-grate 
..j^i^er in Great Queen Street,' for an iniproye- 
li^t in r^stfer stoves; so as to enable 
Ipeabir if not the whole of the smol^p: to, . 

^jbejfponsuK^. full description 

was given in that u|efbl weeklj^hn^ 
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lication^ “‘^The Mechanics Weekly Journal/' 
for Feb. 3,'^J824. As this inventiwi btobeen 
a!u>g,.;'ther laii aside^ in conseqaience of a con- 
tested law-suit respecting tile patent right of 
tliiCf 'inventor ; and froni thjgv st^es not being 
at ail iikeiy to be gent rally adopted^ on ac- 
count of a certain heavy or clumsy appearance 
as a drawing-room stove ; a brief deSCriptloit 
is all that can bC necessary here. 

These stoves were made on a similar cc^ 
struction to the general forms of register 
stoves,- with the exception of the aj^aratus 
for sUf^lying the lire with iiiCl. Instead of 
throv^ng on coals at the |ap of the fire in the 
usual way, the fire was supplied with coal 
frond beneath. For tins purpose a box. 


fo^ia^ of iron ;[dates, was suspended by 
chm&^l^hed to each end, r^ins 

round the spindle or axis of twoi 
wbe^ the interior ofioadi side of 

the , axles turned' 'by a 
wind^l^l^^lT^elled pinion, Communictding 
to a too^ted wbeel. In order ,to ttee dii» 


of coals is to bh filled in 
fearing it to the botoMUi ef 
the fire. TlysMH 
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eolj Rfi it becoAR^ successively iguied from, 
sfibpve, wifi ^ms bQ bompeUed topa'^its smoke 
dirougk the body Of the.firei aa.i will 
^pseudy deptnnte thb gref.ter part of its ciulKm; 
But a? the , ( f coals would prcvenf 

die uec^$aj;y supply o' air to mair.lain coni- 
bttsticp^ this olgect is |jrovided for by havmg 
th^. Sid^ of the fire-chamber formed of bars 
**^Stead of bein^ solid in the usual way, 
/Ofndqpemient of the troubk attending the 
windmg« and unwinding this coal-box, it k 
very h^^kg^t as an appaidage to die Itetter 
cla^of j0cttu9,>and would, t^refore, tmt be 
Idceiy4i6 meet with the pernianent patronage 
of the public, even ^ the patent right of tho 
iuyi^titor haj^i UOt been contested. For, it is 
v^^ed byAlady expe|^ee, that in thiscoun<< 
try more espewaJly^ t^ty ^loue will not pbh 
c^jRliiu^sd any inv^tion to the favour of Ih# 
paldtc ; unless it be also accotuf euied by an 
‘elegant appearancf-r>ror in dfji er wordsr— « r 
d^onisiity, mda ^tatdidied *hotibns ; to 
beauty i^o' ht^iess, imfomAfashimi. While tbd 
(nn«ni|(|iitalpai!t of our dwelling houses is d^us 
8*^0 (dominion, i^mafters ef 
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cartain for^ of dress ; it is isl vain to recom* 
mend utili^ or even ecofiomy to our upper 
cl::„c'=*8 of so^jiiety, unless we consult the pre- 
vailing taste as to ip^tters of elegance or uni- 
lonnity. ,' « » 

Anothe” x ariety ot C;Pen fire stove? com- 
ing into very general use for warming public 
offices, and other large buildings. The con- 
struction of the (fire-grate has ribthing pecuht?!^ 
in its arrangement, but is generally made jihi 
the Common Rumfoird form witli perpendicular 
covings sloping to the back. It is plaqed not 
und^fthe flue of the chimney, but stands hy 
its^^ the 'middle of, tlie room; and is 
elosi^ immediately above the mantle wi;|h a 
flat plate, a passage for the Siho|pe beii^ lefl; 
in |he^.j^p of the back^^which pt^muiflc^ps 
witlji' jj|^||he placed behind the^l^k of 
gr^d* ileicending below the floOr,^ and then 
, ^ to tlie common, chim* 

■St*;' ‘ ' 

ai» kept ewry 4ay int; thj^ 

I d^cending flues, the heat retained 
"iiaodrg: a sligfatxurxmt i^ea> 
..the'flrea.aref 

‘COt 
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but in other cases, it is rather troublesome to 
make it descend. 

Sometimes in Urge olfices, two, ut 

even four of these fire-places are plartd bac|i 
to back, with a^single descending flue between 
their backs. 

The top of these fire-places may be m.ide 
flat,, and covered with a slab of marble, which 
bektg kept healfced gently by the current of hot 
air, ^ili serve to keep any thing waim that 
may be reqpurcd. 

In the Hilaries and halls of the better class 
of houeei^ these Jire-grates with descending 
flues ate lie^uently made of fanciful forms, 
as in tflis figure which suiB^iently explains 
tbeir constniction. The line^ shewing 
the plane flie floo^ 


CHAPTER XV. 


RADIATION OF HEAT FROM CLOSE STOVES ; 

OR CONFINED FIRB-CHAMBERS. 

The most economica’ mode of warming 
apartments) and if properly managed, per- 
haps the most salul^rious also, is by means of 
radi?4ing heat from conned fire-chambers. 
And the ordinary German store, as it is 
called, is probably the most eeonmD^cal and 
i^ple that could be devised for this puippse. 

In these close stoves the whole' of the caloric 
given off by the burning fuel becomes dis- 
persed in the air of the room, with the excep- 
tion of what i§ just sufficient to carry off the 
smoke. And in case these stdves are properly 
constructed, the greater part of the smoke be- 
comes consumed from' the rapid supply of air 
which mov be gjven to the ignited fiiel,^ 

In many pa^ of the continent where fbel 
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is Rcarce or expensive, these kimi of stoves 
axe in genera] use. For ahhough the stoves 
of this ‘Construction which are usua^’y enl* 
ployed in this countr’% are only calculate^ 
for hcaiting workshops or manufactoru's, tlicy 
are easily capable of being applied to culinary 
ptuposes, with the exception of that of roast- 
ing, which can only be performed by an open 
lire. The heat produced on die head or 
of dicEse stoves is indeed too great in many in- 
stanoesofor die usual cooking operations. But 
if the<top plateofisuch stoves be made of some 
slow oondacdng substance, sucli as a thick 
£re tile, or slab of marble, the heat nny be 
x^julated with touch gnmter convenience, and 
oeonomy aliK), than if these pla4!i^s br xnaxW of 
ioon. 

The Oennan stoves made in tins country 
offfe also made of plate pon much thinner than 
is> advisal^ For when die &re is urged fsr a 
short period they speedily become red-hot, and 
in that case vidate the me of the apaitttient 
tdth oonddfrable -Tapidity. The scale,<»r nistt 
4)f ins* which fiarms 4^ the surface, whenever 

A 

that metal is exposed to a rcd-l^t, bmag^n 
dwteofiioaide of hrcMi, wliich is produced by 

o 2 
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the powfful attraction of iron for oxygen ; 
and is therefore so far injurious to the atmo- 
spneic of such room for the purjJ^ses of respi- 
ration. 

Even before iron becomes red-hot it serves 
to vitiate che air in a material degree, and 
communicates that peculiar odour before men- 
tioned called “ burnt air." But which odour 
is probably occasioned, not by any vapour 
emitted from the surface of the heated metal, 
as usually supposed, but from the nitrogen of 
the air (wliich becomes liberated % the ab- 
sorption of the oxygen) acting on the surface 
of Qur bodies, and olfactory nerves, and 
uniting with hydrogen ; and thus forming 
ammoniacal gas. — -Whether this theory of the 
case be correct or otherwise, we know that die 
smell produced from heated iron is not only 
very oppressive to the respiratory organs, but 
it is evidently deleterious to animals exposed 
to its influence. . ’ 

Another disadvantage attending the use cd* 
these stoves when the surface is greatly heated, 
is, thata^dffiiivipg the.pordoii of 

moisture aedelsary ferir the l^pirato^y^fulli> 
tiops. . thi$, is rmore. pecuharlydiijuRQiis'^ 
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to' pc^ons who are labouring uT.der any 
catarrh, or other mflammatory (tisordcrs of 
the head thro|it. In ever^ case ..’ueie 
tliese stoves are used for warming H])iirtment8, 
the plan which ia^ adopted in many jjaits of 
the, continsnt should be followed, — that of 
placing a shallow vessel of water either on tlic 
head of the stove or somcwliere adjacciit, in 
or^er that evaporation may famish an equal 
quantity of moisture in lieu of that winch the 
beat of the stove and apartment iias dissipated. 
The neglect of this precaution will iilmosS in- 
variably produce a most distressing species of 
head- ache even to those who are tlie most ro- 
bust; whilst invalids will feel the incoavo- 
nience in a variety of forms, soojkt or later. 

The closc'&toves used throughout the greater 
part of Germany and the north of Europe; 
instead of being made of iron, hk(' -.toics of 
every description in England, are oonstrueted 
of masonry throughout; or of iue tiles, or 
porcelain plates embedded in mortar. Even 
die pl|M^ ttsed for dampers, wiiich come in 
aptoal contact with the fire, are seldom made 
pf Iron plate. ; 

iv This substitution of mn-cotiducting sub» 
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stances (uv at least imperfect conductOM of 
heat) in the cons^cdon of st(Wnes< ami 
appehv^ages, let not only cnnsisl^t with* the 
soundest principles of economy^ in the preMwr** 
vatioii of heat, and tlwsmoi^ equable distiibtt** 
tion of its advantages oyer any apartment or 
suite* of rooms ; but it is infinitely mord ssdu- 
brious than the plan of warming the aiT of 
rooms by contaci with the ifim stoves or pipes 
so generally Tised in Engkmdv Though heated 
surfaces of all substances^ except glass or porce*- 
lain-'wme, serve to vitiate the air g£ a room 
in some degree, yet the rapidity with which 
iron produces this effect (from its violent at* 
traction for oxygen) renders it probably the 
worst substance which could be dfevis^ for 
this phTppse, with the sii^e exception of zmc. 

fVotd^ the prevailing fa$ihi<ui in thiff country 
fbr poUdied steel or iron^ tU almost every de^ 
partmeni of our domestic appetofegesi (nc^ 
withstan<hfig there is no c^ntry W Sarope 
where it is tmre liable to* the ii^ury of rust) 
it would be i^ vain any one tho 

iatroduodon*pf ^OieelEU»^lt|i^ are m 

general use in £1011)^4 ond- the Netl^laiahs 
for fadng the' fiiw^gistet or stoves ; hidf^ 

11 
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of stibi4itttti»g any otk«r artielo than polislieU 
kee!j for tiie better cJa^ of stoves used ia 
Hyland. Itbe intoresta of tl^ fornishii)^ 
moaners (to vrk<»n these matters are usually 
left by geatLemeti furnishing tlieir hous^) 
BUiy also operate m no slight degrie in (i«*ter- 
mining .the prevailing taste for their own com- 
modity, on the same principle as tlic carrier 
recommended fortifying u town with lea- 
tlier*. 

But if it be neces^y,.nrt obedience to the 
mandates of fashion, that we should retain 
polished steel^for the facing of tlic b« tier 
class erf" slovas, there is no reason, whatever, 
why the whole of the interior of such .stoves 
should be formed of the same matci iai, — un- 
less it be for the purpose of carrying oil the 
heat, evolved by the combustion ol' tlic fuel, 
by the most rapid nteans which couM l»e de- 

^sedl- 

Ihere is even less apology for ihu- wswteful 
^netied being tolerated in our common stoves, 
lhan'ifi of the better kinds, for two rea* 
I0ns)>^b<t. Eoonomy in the consumption elf 
fod jb* ^ greattr ol^ect with the mi^Uii^ 

■ c ^ ♦ 1l^,,lJaweiwal Spel^ Book. 
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and lower classes of society, iJlan an attach- 
ment to certain fortas : — And 2 nd. The black 
o* iron etove grates crarrylolif the heat 
wi& oven greater rapidity than ^ose made 
of wrought iron with polished sur&ces. 

It is true that a considerable portion of this 
heat is radiated into the apartment ; but it is 
also true that a much greater proportion is 
carried up the t^himney, by the injudicious 
construction pf these stoves, and by the im- 
ihediatO .contact of their, cast iron plates with 
the brkjit work of the chimney. 

These black, or cast iron s^ves, lijtpreover, 
radiate, the heat into the room with tdd much 
rapidity when they become considerably 
heated, either for the pui*p08e of cqmfort or 
economy; and as a natural consequence, 
they agm cool with equal rapidity,? whenever 
the^fire be allqiwed to subside, or is negated 
for eny length of time. Thuaf^ are placed 
between Scylla and Chafybdifi^ bfetween thd ex- 
tremes of fieat and cold, dpiing the winter 
ms 6 n, in ^./apape ;of a.t^ ho/iiig, by the 
rapid con<i^Nipi^«| 0 wer of the m&teriak! 
our mdinaiy the gi^ered bad - 9 ^ 

rangeraenfe of thi^^^ptiye parte. ^ In a 4 di 4 
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tion to which, we experience the f];rcat(^st of all 
evils,, as fer as health is cclhcerned, in being 
placed near lour 0 |»en fires in a’constar: cur- 
rent of cold air on one side^ and extreme beat 
on the other. 

.That we should be jmore liable to discnlers, 
e(i|>e^ally to those which originate from cu- 
taneous obstruction, than any other luitioii 
in Europe, will thus admit of an easy explana- 
tion. And were it not for the general habits 
of cleanliness, for which the English arc so 
eminently distingiiished, anti irnpron^d 
state of .medical science at the prt;sent d ly ; 
the consequences of-t- these cutaneous obsi ruc- 
tions would be much more serious ilian tlscy 
generally -are. Though it is not easy to date 
the origin of those vast variety of chronic as 
well as acute diseases, which originate 1‘rom 
obstructed perspiration;- — either gtucral or 


..Witb regard to the prevention ol thiise for- 
injdyi|a\0Vds, ds far as may be, by a superior 
of our domestic fire-places; — it 


certain^ appear to be very possible to 
obvii^l^t part of the" danger,, by.,having 
1 ^ chief supply, the fire, car- 
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riied 'm fpocn the external uir to the foot oi the 
storre, whhoat pasifoig tiirimgh the room, it 
i)i be considiered tO'i'exiifenslve to ve> 

move a small part ai the fibadng jpt side leraH 
of hou^s now occupied, for the remote (pie#* 
tioa of hewkh, there is certainly ho reason 
whatever why tl|is arrangement should not be 
adopted in the construction of near buildings; 
oxeept, that builders are not ahvl^ obliged to 
be |foilanthrcpists. We have, moreover, such 
persons aa district surveyors in certain great 
how far their ,^S(^tion may ex* 
tend' beyond that of providmg ifor dMr famr- 
lies, has not been clearly defined* l^ 'aay of 
our voluminous statutes. Conse<pienlly the 
fHTOper construction of chimneys,, so pi to pie> 
vmit the waste of fuel, and the ajuioyaaGe of 
smoke'; as well as the fommtion of ait or 
draug^lmles foom the exterior of 
the respective fire-places, in ordei^ fo im* 
ciiease of domestic comfort — are 

not ioduded in< the chitiea <i£ -'a^eyiosaf,-’m 
their immediate 

in new buddit^^ >>V , * * 

fo xebtrpv W eSjoeadsamlimcid 

stoves,. geiibdh% on the Oentinent > 
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HSffiie are several varieties of tbe^e stivves^ 
almoari all on the slu^e^ prijacipio>-*«ha<; 
of hti^cig HiMod i V a eesi^ned fehambe'-, eoh- 
stnicted of ^re tiles^ dag stones, or odier slow 
condtrctOTS of heat. The most simple variety 
oi these stoves is rep^jesented in die following 
wood cut; which is merely a^ctangular box 





or lumber, with^the fireot wall itoioved. 
TMs «rt»ve- may be placed in a comer of the 
roopB^ and supplied with fuel froni without^ 
dw Saif^ a^ being allowed to t >eape cx- 
Whftn the sides of tin> stove are 
sodildidat^t faeatedy th% apertures may be 
€l<^iadW*h piece of tUfc fitted to the openings, 
U>liui||li||lhii^^ heat from being dissipated 
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except by gradual radiation li’om the external 
si^rface. Wilji a view to augment the heated 
mass, the stovt is sometimes mo^o with three 

No. 2. 



internal chamoers of thya fire stonop> as in 
figure 2. This .irrangement retains the heat 
ratlier longiT ; but still the stove r^juires at- 
tend^ce. ^ 

In the preceding figures, the wood is repre- 
sented as being burned oh the barg hearth* of 
the fire-room ; but in the following figures the 
fire-room is parted in two by a^^^fe, on which 
the wood is burned, as ustml «with coal. In 
No. 3, the chmnber of the.stove^is divided 
into four, by, partiUons, two directed 
$0 that the smdh^jaod heated air is obUged to 
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descei^l?¥ice ; and. thus the current being 
retarded it temmunicates more of its heat 
the top of the..4!0v;e, and of course a 

smaller of fuel is required to give A 

Q^staiii ^ujpferature to. the room. 

5 fWitht ^e view, theintemal 
eyne :fitequentlJ^*iU,ade tfcucker than the i 

.of-the. chamber direfeh^'' 
:.Aa-in ■. figure 4, 
n 'it. n«>i>t-itir)ns are iaa^ 



l^-ljje paititions are 

ior. hW^^ as tli«y 

-, .are hidle^'^ 

, m’e 


206 radzammi ro<ninu98K«Tovs8 ; 



bjr n^iicb means the heating snilbce Is hi- 
cxemaed ; mr diey are ctosed rwHIi ppofor 
stoppers, in which case^tli^ may, ^ 
tal, be ttsed as hot drawfm, for the j^klposeis of 
diymg. * “ ' . 

Although the general fornot'W siimUtMr 
kind of OmriaaA stove, is ortbMiey 

chest of dteweitt plaoed ki^* ef 0m 

foom, BO thi^«4he top •pf them lore «k 
wintef dme as, # pkee in the nHihg 

rooiBs of et^tstlor olaM^ the^ «re ipMMle 
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of lofuiy Other formsy in ilie annexed 
figure 6. 


No. 6. 


CHAPTER XVL 


JEPROPEAN, OR RUSSUN STOVES. 

IjN^otbe^Cdider countries ^ of the north of Eu- 
rdpe^ the 4close stoves are made more solid 
thao those already described, 'and more care 
is taken to get all the heat that is possible 
from a determinate quantity of fruii$ espe- 
cially as in many of the northern towns, a 
heavy excise duty is levied upon all the fire- 
wdod that is brought into the town, which 
lenders it necessary to very economical in 
its use. ^ j,. 

The hgures in plates lIL and IV'. exhibit 
the most approved consUratt|dn of these close 
stoves. M the air of the >oobi is to be 
warmed sOt^yfby contact' with thc^ outside of 
the stove, it is not laiilt close to the wall, nor 
immediately on fha floor ; buVis raised a few 
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inches from it by lAw\|)Ulars, is usually 
placed in a corner oT'the room ; and stoves in 


the different nparwO^nts are so dispop-’.d that 
the chimneys may be joined in stacks as- in 
our English houses. . , 

The close stove whoso sections inc; deli- 
neated in plat(; III. is of u more sin![)lo con- 
struction tharj that in the fourth ’plate, but 
proportiopabl> Jess efficacious in heating the 
room. It is composed of a fire-room, n, 4, * 
fig. 1, 2, and 4, divideu horizontally by a 
gr^'j both which cavities arc , accurately 
closed ti^ith doors, generally on one ot the 
narroV tades, as represented in the jilate.; the 


door above the grate b^ing double, to keep in 
the heat i^ore effectually. 

The smoke and heated air arising from th^ 
fud burned on the grate of the fire-room, 
figM, 3, and 4, passes through a slit in 
roOTiiof the fire^^om, into the cavity, c, 

3, and 3, immediately above it, and irom 
tbened by another slit, into a third cavity, d, 
fig. IVsHEid 3^ the- roof of which forms the top 
These apertures just mentiohed,. 
placed one above the oflier, but arisJ 
different sides of the roofs of the 
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cavities, as shewn^at c, in thfe verticle sectiQO 
of the stove, fig. 1 . 

A snuare c}>ening,.e, in .he upp^r part of 
the cavity, </, fig. 1 and 2, allows a passage 
for the smoke and heate<l air into a defcend- 
ing flue, e,y‘, fig. 1, 3, 4 and 5; and in conse- 
quence of the retardation tliis descent causes 
in the current of the smoke, great part of tlie 
heat is deposited on the sides of the flue. 
Having arriyed near the bottom of the stove, 
th^ flue tiirns up, and ascends to near the top 
of the stove, as at g, h, fig. 5, 3, and 4, At 
hf a square opening forms a communicaf^op 
betwwn tlie stove and the stack of chimneys 
belon^ng to the housA 

The second variety of Russian stoves, sec- 
tions of ^hich are given in plate IV. are jBoore 
complicated than those described in plate m. 
But as the principle of •each is ipeci^ly thq 
same, the description already wfE' Onablp 

the reader to trace the production and econo-* 
inical management of heat, without any de-? 
scription of plate IV. ' 

Although the general cwstrilcfion of stoves 
throughout the notih of Europe is never likely 
to become introduced into England'fbr hesUir^ 
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dwelling-houses, while fuel is so abundant, 
and the national ^te^for open fires prevails; 
yet stoves on this "principle might perliaps be 
applied with advantage in wanning Conserva-* 
tories or Hot-hoiues. 

It would not however be necessary to sug- 
gest any modification -here, with tlial view; 
as a subsequent chapter, describing st'veral 
varieries of the Belper or Derbyshire stove, 
is more particularly appUcahle to the modes 
of heating buildings of all kinds by air-flues : 
— ^to which chapter we beg to refer the re^iclep, 
and proceed to the mode of heating aparO- 
ments adopted by the Chinese. 



CHAPTER XVII. 


CHINESE MODE OF HEATING APARTMENTS. 

Notwithstanding the national jealousy 
of the government of the immense empire of 
China almost prohibits eveiy species of inter- 
course with other n^obs ; and the patriar- 
chal system of government which has been 
adopted throughout the whole mass of society 
for a long series of ages, renders it almost im- 
possible that these singular people should have 
derived any material improvements or disco- 
veries in the arts from hn^‘ other nations; 
yet the high state of perfection to which very 
many Sf the . useful arts have attained, pre- 
vents us assuredly from considering them in 
the light of barbarians, or indeed, as any thing 
less than a most ingenious and inyontive rsice 
of however much they ibay vary firim 
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that' conventional standard, which we, in our 
national greatness term civilization. ‘ 

In domestic economy, and in agri^'nlture, 
especially, the Chinese are economists in the 
strictest sense of the word. And in some 
ca^s they ' extend this economy to hmits 
which would not exactly square with our no- 
tions of delicacy. Nothing in China is consi- 
dered useless, or is dirown away, from its 
minor value. And whether this rigid eco- 
nomy mhy be owing to necessity, on account 
ofibe extremely dense population of the 
countiy ;* or whether it the result of deli- 
berate study and expermiental reseanij, the 
feet appears unquestitmable that in several 
departments of the operative arts and inanu- 
fectures the Cliinese afford us models well 
worthy of our imitation or adoption. 

Ih , the management of fuel for heating 
buildings and other domestic uses, they are 
admirable economists, according lu the best 
accounts we haVe received of tln ir intemial 
arrang^ents. English, travellers have indeed 
had ; very" little op^rturiity of becomii^ ac- 
<]^aint8dl<with the domestic econon^pf the 
Chinese, nmng -to that commeroal j^Jousy, 
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which makes them exclude our countrymen 
from visiting the interior of he country. »The 
French missionaries of tho last century : ere 
indeed the only authorities from whom we 
gain any information coneerning tlie internal 
and domestic arrangements of these singular 
people. According to the account of Father 
Gramont (Phil. Trans, 1771), the climate of 
Pekin, where ho was loi^ resident, though 
10 (i|egrees farther south than the latitude of 
JL^don, h considerably more sey^c in, the 
winter season than tlic clinmte of England : 
tlie thermopieter ranging firpm 9® to 15. below 
zero of Reaumuris scale; or from 20 -to 30 
below the freezing poUt.of Fahrenheit 
. Ip.orobr to counteract this low temperature, 
the,Clrin^6 adopt the most scienri^hc princi- 
ples that.jcpiild be r^rted tp,r--tha^ of 
bv^d^g their^ houses with double and 
hollow dues extend*^ benmtd^rtbe 
floom ; by which aU the bea;^" which is niiMW* 
rated, ia made available Tor ; waEmhi^ .lha 
apartments. : .t.,, . ,, - 


In the bett^^clasa of 
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kif^iior room adjoining: by whicli means the 
mconvenienee of 'servaalts entering the rooms 
to superintend the^fire, as well as the nnisanco 
arising from dust or smoke is completely 
avoided. •From the fir^hamber proceeds a 
main flue which Is connected with the hori"- 



aontal flae^ a, ft, ( see wood cut.) From a, 6, 
aiifther flue, c, d, proceeds at ngiit angles to 
idipub t&iee-fcmrths of the extent of tlic room. 
T^kese flne^ are perforated with boic'. at proper 
distances' in ordi^ to give out tin; heated air 
and aaaa^ie equaliy over the whole ^rea of the 
#»etiQg. * X«t> horizontal dues are %t^ilt in/ 
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or attached to the side waJls» as at ^ in 
order to carry off the smoke^into the exterqal 
air, or into the flue of an upright chimney. 
The# flooring of the apartment consists of 
flat tiles or of flag-stdnes nicely eml^edded in 
cement, so as to prevent the escape of the 
smoke or heated air from the flues beneath, 
into the room. These stones or paving- 
tiles resting on blocks of stone or bricks, 
may be made of any thickness required for 
the extent of the air-flues which are em- 
f.4ed. ■* . 

It must be obvious from inspection, that 
this mode of disseminating heat will be more 
economical even than the plan of the Russian 
stoves ; whilst it disperses the heat more uni- 
formly over the apartment, by its coming in 
contact with every part of the floor. These 
floors also being built of very imperfect or slow 
conductors of heat, and in the better- of 
houses, the paving tiles' being made of oraar 
mental poroelain ware, of considerable thick*- 
ness, — when the floor has once become sitfli-r 
ciently -hehted by the flues, the apertures 
of the main flues at the exterior being stopped 
these porcelmn floors will ^^tm! 
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heat for domestic comfort for many liours, or 
rather during the remainder of the day. 

It is perhaps gobd economy in such cf&cs 
not to let the temperature get below a certain ' 
p<nnt/befofe a fresh portion of fuel ih addtd to 
the fire ; on the same principle as that it is a 
wasteful, practice to allow the air furnaces of 
founderies, or other manufactories, to become 
extinct*. 

The only objection that seems to present* 
itself tig£|,i|st tiic Chinese ’ihcthod of hcatip; 
rooras^ is that of the flues becoming choaked'^ 
by the deposit of ."oot. This evil is, hov^cver, 
in a great, measure, avoided, by the close »'co- 

* It appears, from the ruins of the Konian villas which 
have been discovered in England, and paitu-uuily from 
that described by Mr. John Lyster, in the Philosophical 
Transactions for 1706, vol. xxv. p. 2226, that these flued 
floors constituted that kind of hypo-caustuTu, winch the 
Romans called fornax, or ceanaiinncula hyhei oaiia ; ex- 
cept ^at the hre-room and chamber, or fine, was c(m- 
founaed intp one ; a deeper space being left between the 
two floors <rf tiles ahd the space heated bj burning woOd 
rmthe lover floor, the fuel being intro<hiceu by a door rm 
thil^de. The ravage of -tiie northern nations seems to 
have oeeastoned the dlsubc, in this countiy, of the Roman 
otode df rotnns, and to have introduced ojir present 

todef tnaaner -of edSksting' the same object. 
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tiomy of tljis ingenious people. For instead 
of eraplo3^g pit-coal of ^ood quality, they 
joane use of the inferior or small coal for this 
pui^ose; which refuse coal is mixed witii 
eonipost of clay, earth, cow-dung,' of any re^ 
fuse vegetable or carbonaceous matter, and 
then fqrmed into balls, which are dried in the 
sun or open air. Independent of the cheap- 
ness of these fire -lumps or balls, they give out 
^efy little smoke during combustion, and con- 
sqguently the flues are proportic^bly less 
li^le to be choaked with soot. In soma cases 
wood is employed for domestic fuel in China ; 
but as they possess abundance of coal^ and 
have a genei^ communication throughout the 
kingdom, by water carriage; coal, of cOm- 
po^s bfnofd and earth of various kinds, eon- 
sritfilte the bulk of the fuel used in that 


eoanhy. 

In the inferior class of houses, inste|ji'Of 
having the stove built outside the housei(%is 
constructed in a comei^of dib'^c^nary jpoofOi. 


A pit bdhig dug for the body 

chamber and drangbt-boleH|if!^the tc^ 
of the stove is used for 
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'IWt QO portion of heat may be lost, ov 
escape into the room by radiation, beyond 
what is requisite to maintain a |2;iven temper 
rature, the Chinese place vessels of wateiaon 
the head of the stove; which series both to 
abs(^:b and. economise that heat which woulck 
be» otherwise, lost o% waste ; while it afiords 
the necessary supply of moisture by evapora- 
tion, to preserve the atmosphere of a room 
always in a state of salubnty or of comfbrti* 
In this ^tanre, therefore^ (as well as m-ai^ 
athec%iame useful arts) Uie English might 
take a lesson from these ingenious pcoph* ; for 
a great portion of the inconvenience and op- 
prescaon which we feel In our apartments dur- 
ing the summer season, or even in winter, when- 
a considerable^ number of persons assemble 
together in rooms, artificially lighted, arises 
from the want of sufficient humKisty in the 
air for the purposes of animal respiration. 

WjB have already shewn in a preimus chap* 
ter, that* a few open or shallow v e'-'cis of water 
placed in fcrowded apartment', juch as as- 
ienddy rooms, lecture rooms. would have 
f'b^nafikaal ugenCy as an absorbent of part of 
l|l|t vitiate air, (ammoniacal gas)f it is 
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perhaps.,of far greater importaDC<» to. b^ths 
to afford, ^at all times an 
Fioklure to the air. 

^thdhgh a very humid atmosphere — espe- 
cially when accompanied by a low.tempeiu- 
taire, a^’ during our autumnal months — is dis~ 
agreeable^ and productiij;e of ohronic diseases 
as well as “ low spirits/^ — ^yet the conse- 
quences of an e\cess of moisture in the air, 
are not so injurious to health as a depsksn^ 
of moisture. ’ * . ^ 

Were it not for this importan|/^ei»cy of 
wa^-— designed by our beneficent Creat^r^M 
the regulalor of so many, natural phenomei^ 
><— we Should not be ctpable of withstanding 
the. scorching rays of the sun in tropical lajtiK 
tudes, nor the severity of the northern blast of 
winter. For in the former case, the. evapp^ 
ration of water following the elevation of teia- 
perature of the air, and (as we have prevksnsly 
shewn) die. conversion of water into vapOtir 
requiring a prodigious supply of caloric 
the air ;-^whilst a sufficient supply of 
exists, the absorbtion of hen|i^,|y the pWHSli', 
of evaporation, .will .alwpy8*'ieep the 
rature^of the atmqspliere pf 


adequate supply of 
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httman bod*^, or 96*^ Fahrenheit. But in thies 
interior of a large conrinent, or in districts 
abounding with vast deserts or sandy plains^ 
the want of humidity in the air soinetibies 
allows the thermometer to range from 110 to 
ISO degrees, in the shade. * 

Anoriier proof of lihis beautiful agency of 
water, in modei'ating the extremes of tempera- 
ture, is equally apparent in high latitudes. — 
The cold cuirents of wind blowing from th^ 
north a)f|||inorthrcast dui^g the winter, in our 
hemisphere, would be perfectly insupportable, 
if they were not mitigated in their severity by 
the aqueous vapour existing in our atmo- 
sphere. For during thfe process of congelation 
the aqueous vapour not only gives out to the 
Atmospherc'the, vast quantities of caloric (es- 
riniat^ at 900 ° Fahrenheit) which is lield in 
cdinbination under the' gaseous form; but 
nbout l^jdegrees addiribnal, Avbilo passing 
from the 
fee or sn( 

It thi^.^^pears, notwifhstandiiig bur dis^ 
,|^e or a'^jpr^nsion of the severity of snow 
■ they destined to answer a 

iiitq^ant purpose in the eef^thy of 
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natare, by moderating the incleiftency of the 
climate iu'hi^ latitudes. 

Yhe importance of water, or rather of aque- 
ous matter, in the grand external magazine 
called the atmosphere, will thus enable us to 
'form an opinion of its value as a regulator in 
our domestic edifices. A.s each cubic foot of 
air (acco^ng to the accurate' calculations of 


Mr. Daniell, in his valuable Meteorological 
^says) at the temperature of ()0° contmn^ 
about €.2 grains' of water, . when j^aturatod 
with moisture ; it will be readily seen, that a 
considerable supply of this aqueous matter 
will be necessary to maintain the air in a re- 
spirable state, ^^hene▼e^ the temperature is 
much increased, and tlie air of the room be- 


come dried and vitiated by artificial lights 
and fires. The capacity of air for 
being |Mfoportionate to Ae temperature, ip an 
increasing ratio — a cphic 4bot of air at the 


temperature 84" will retpiire 12.7 grains^ 
more than double the quantity of wat^ neces- 
sary to sg|ui*ate air at the heat of 60 


12 



CHAPTER XVIIL 


CLOSB CHAMBER* AND VASE STOVES. 

The cclfbrated l>r. Franklin, among \anous* 
other pursuits connoctod v^ith practical sci<‘nce, 
devoted altc-nuion to this department of 

CTvU and domestic economy. But although 
the generaJ talent, or more accurAtely, the 
universal talent, oi'Fragklin, must e%('vbeac- 
knowleged; yet it cannot be denied, tliat this 
great maa was sometimes in the of 

availing hims^f of the discoveries or sugges- 
tions of odbers, and after effecting a slight 
modiiicad|>t} in tV^r arrangement, announcing 
siich invaations as his own ab orii’im’. 

^ ^us, -id the case of stoves or grates for 
UHfPB (^Secpaally economising fed, many of 
tile inventions described in his Essays were 
ad^tajdons of the iQvenUons of FrencVi ox 
C^man ^%hilosojpber& 



224 C1.08B OBLAljIBES AND VASS 8TO¥BS. 

In the middle and latter end t>f the seven- 
teenth century, a M. Dalesme, a French en- 
gineer, inveptted a domestic stove or furnace, 
with tne view of giving out nearly all the 
artificial heat to the apartment, whilstnt was 
calculated to consume the smoke, at the same 
time. The apparatus, which is the inven- 
tion of Dalcsmc, improved by Dr. Leutmann, 
a German, is represented by the following 
wood cut. We should, at the present day. 


it-" 



pcrjtia^ consider this appaihitus rathef rudfci 
but obviously fojdis the basis 
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several jater inventions have been founded, it 
is worthy of mention here. The vase, or fire-* 
(diamher, may be taken off, and filled with 
lighted charcoal or wood, and the drum, or 
krwer chamber, and pipe, being then heated, 
by burning a litde light wood or shavings, 
the vase jp to be replaced ; when, the air being 
only admitted*at the top of the vase, will 
drive a current of heated air *and smoke up 
the pipe, and into the flue of a chimney. It 
must, however, he evident, that some part of 
the smoke and vapour will ascend truni the 
top of the vase into the room, and that it 
could only be used wiui any comfort with 
charcoal, or wood very well dried. 

Dr. Franklhi, in adopting this principle of 
constructing slojes, actually relaiiu'd the vase- 
likie appearance which Leutmann had given to 
the fire-place ; and indeed, the only « s<.<jntial 
alteration he made sn the construction w us that 
of Aatteoiac Dr. Leutmann ’s drum, or low^ 
chamberv<^^ tl.e shape of a hollow hearth, 
divided i|)td1fiues ; and not admitting tyny air 
to pass ijEho the chimney beyond the fire. Thi# 
last altecalion renders his stove more ^uly a 
Dr« Dgu^manu S ; but we pro- 
Q 
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t 

priety of the alteration will be considieBed 
hereafter. 

The general appearance of this stove,. ,ac? 
cording to the moibfication of* Dr. Prankbio, 
is that of a cast-iron vase, standing on. # 
pedestal in a niche or recess of the wall of tlw 
apartment, as represented in Plate'Y. figures 
1.2. The vase opens by a joftnt, a, fig. m 
order to admit the fuel, which rests on .|he 
fire-bars, i ; a plan of which is shewn,, 3. 
The he ight of the vase is from 20 inche^it 

with an aperture at the top about 2 inclros 
diameter for the admission of air. The lovj^r 
aperture opens into the square box which fon^ 
the pedestal : the bottom of this iron -b®* 
being furnished with bars, to allow the ashes 
to pass into the iron trough below, see fig. 4 ; 
or at a, in the horizontal sect^n fig. 5. Bo" 
neath the pedestal are five (or more, if nc^esr 
sary) air passages, for more e^ectuaUy ^fs-* 
seminating the heat from the burnbst^ 

Ifhe firont view of these passagi^ 
in fig«.d» a®d the section,, fig. 5, a, 

Cbese passages have a front wall-, o^ p^^ 
soipaet|^ing ii 
pre^ts the 


1 the fonpa of a fendei^ 
smoke ho^ m tkm i 
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into' the'Toom ; but after giving out the greatei* 
part of its heat, it passes off by two iiol^eS^ 
shewn in fig. 4, into the Hiain flue of the chim- 
ney. Figures 6, 7, are representations of the 
cover to regulate the admission of air from the 
atmosphere into the vase, and to shut off the 
communication when requisite, from the vase 
to the air-chamliers. 

From the very nature of this construction, 
a Current of air can only be, produced through 
this 8tove'(4rom abo^e downwards) by heating 
the box below the pedestal and the air passages, 
previously to lighting thtf vase, which is to be 
aCebmplished as follbv^s c—The communication 
with the air above being shut off, a few shav- 
ings are to be lighted in the center air-passage, 
the rarefied ai? and smoke finding its way 
through the other passages into t he chimney- 
flue. After a current of air is thus created, 
arid the lower chambers closed in, by lighting 
ri^iire id^t^yase, and opening the top, ft® 
i^pply li^mfjthe atmosphere will continue, the 
diirraif dl^nmwards through the fire said air- 
; so that little smoke will esoape 
If;' is .too troublesome a# jope^- 
f^ d^m^cs' to superinrend ai stove of 

Q 2 
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tliis description. And as it is not calculated 
for burning coal, (both on account of the im- 
possibility of preventing the disengagement of 
some of the smoke from recent coals into the 
room, and of the lower passages becoming 
choaked by the soot) though this stove is 
tasteful and elegant in appearance, it never 
would be generally introduccd-~even in the 
more ornamental parts of buildings, such as 
halls <yt libraries. 

Dr. Franklin also availed himself of the 
labours of another eminent Frenchman, the 
Cardinal de Polignac, who, in the early part 
of th4 lest centuiy, published a treati^, en- 
, titled “ Le Mecanique de Feu,” under the 
assumed name of Gauger. 

Fri^in this treatise, which contains many 
valuable suggestions on the best means of 
economising fuel, Dr. Franklin borrowed the 
construction of what he denominates his P<^« 
liylvania stove, both in compli|nent to ifit 
y^ewly-adopted eountty, and miro 
to conceal the origin of itsi inventioni^ 
principle on wlddi tibia variety 
constructed, id veiy nearly sifniler^^t|t> 
of the RoBsien t^scrihii,^ A 
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brief account of Dr. Franklin's adaptation is 
4U that can be requisite here. Plato VI. 
figures 1 and represent a froirtview oi' these 
stoves.^ Figure having thq front plate and 
scr^n removed, so as to exhibit the air-pasr 
sages, a.a. Figure 3 shews the vertical sectioa 
<4 this stove, while these air-chambers are re- 
presented above* h, the current of air being 
admitted by aduebenefth the floor at f, and 
after passing through the iron cha mber or box, 
escaping %t the bacl^ part' of the stove, and 
being prevented from ascending the chimney 
by the plfite g, 'it is thrown out into the apart- 
mcant.» The fire being lighted at a, thc' smoke 
tmd hot air will pass down the middle passag^ 
""bf and up the main flue c, provided the flue 
retains any heat so as to give a current |n the 
fif^t instance. The draught of the fire may, h ow- 
ever, be increased, by allowing part of the air 
from the /, to escape neat the front of 
the fire, and thus force up tin current of 
tmtflce. The ground plan of this stove is ra« 
pvesented in'figure 4. 

' As the box or air-passages of this stove are 
|bimed||jqf ircm, and beii^Jn immediate con- 
tact with the burm^ fU^ will speedilybecome 
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red h<^ it is evident that the heated aix Tvhieli 
is thrown into room frcnn stoves ^ tl^ 
wonstraction, will hc^ve the disagreesdde.and 
isisalabnous propotj of burnt mr ; 
have tdready stated as applicable to 
oson Gfiorman stove made 0 / iron plate. 

Figures 5 and 6 are vertical and fapnac^ild 
^etidns of the ordinary English grate, on the 
old square fire^hamber plan ; only it »i.ipro* 
vided with a^ series of air-dues qn each side 
between tlie iron ^ates of the fire-ebamber 
and the jambs of the chimney. But the 
same ol^tion that a{q)lies to the preceding 
foim of stoves for burning wood, is equally 
appUc^le in this case. The air must heoes< 
vitiated by coming in contact with* 
red i^^i^Hon; while I>. Fraakhnfaasnotevfen 
made any prorision for supplying the heutlid 
air with moirture after it has pass^l thioughn 
red heat ! The pretentions of the doctor there- 
l^e as to any claim of origmalky of inyiittieii, 
epier in the vase form stoves, or in thtMb nf 
the latter description are> exceedingly 
and had he not emigrated tow countiy^wfine 
seciety was at tiiat fea^fdmost in ||||^ 
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seqoently not disputed, we should probably 
oot have heard of his “ Pensylvanian stoves." 

Franklin in some departments of science’ 
bad oiidginai views ; but from the specimens 
of hi& ^alent here represented, it would not 
appear that thbse views extended to the de- 
velopc«nent of any essential improvements in 
the constniction^f stoves or the consumption 
of fuel. 

Thecelebi^ted French chemist, M. Guyton 
(de Morveau) was likewise ^ilty of attempt- 
log an improveaneht (m the stoves conimonly 
issed in Sweden and thomighout all the north 
of '£u70pe ; in ord^^ like Franklin, to claim 
the honor of invention. The “ improved" 

^ stove of Morveau ii^ represented ij\j)lat^ 
VUw, and is adapft^ for thd use of W0{||^ fuel 
oi^yj like the other stoves of this kind before 
deheiibed. Ind'^ed the modifications in thd 


ccMBistruction^fecommehded by this eminent 
dtomilt axe in so slight a degr(;e diflermit 
fouaa ^le atoves shewn in Plates 111. and 
IgiciBarcdly to deserve a toparatc plate. Iig. 

YH. isan elevlitioh of Mons. Guytpn’a 
a.sei^n. cut through-. the 
cut throul^tbe 
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right side of fig. 1. Figures 4 and 5 ar-ehori*' 
zontal sections^ the former cut through tlie 
cHiperior portion, and the latter through thn 
lower portion of fig. 1. «, fig. 1. id ^ en- 
closed fire-chamber, made of plate or cast 
iron, with ' air-passages on each side which 
alternate, as shewn at d, fig. 3, in order to 
bring the air more effectually in contact with 
the hot sides of the fire-chaml)er ; after which 
it passes intp the air-chamber, shewn in 
figures 1, 2, 3, where it is still further heated 
by the hot plate, d ; from this chamber it flows 
through t^ two apertures c, e, into the apart- 
ment.' These apertures being provided with 
plugs or stoppers to regulate the supply as 
may necessary. The chamber, /, is a kind ' 
of wi|Pk:loset built of brick or stone. • 
The fire being lighted in the space, a, figui^s 
1 and 2, the smoke and hot air will ascend the 
b^k flue, b, flg. 2, and on arriving atribe4op 
stove will communicate its heat t^ the 
flu^s or hollow walls both in the trost^nnd 
down t}ie pdes of the stove, as 
up^ ptpt of fig. 2, and in the secdiBnhi^^'at 
figures 4 and $; afixg 'tpwpt the 

si)dg»ke ‘e8dk^«thn)u^>^ipe at tfiebfenf 
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fig. 2, into the chimney-shaft. This japfe 
6mng closed by a damper when the wood has 
out all its smoke in order, to prevent' 
escapm of heat unnecessaiily from the stove 
into the chimney. The draught-holos for the 
air which is to be heated and snbseqtiently 
thrown, out into the atmospherv of the room, 
are shewn at b, fig. 1, m»d at the side 
1 icw, fig. 3, at a. And the n(*c(">sary supply 
of air for cfjpnbustiott of the wood is admitted 
through the smaU«apm1:ure, fig. 2. 

As we before observed, the slight altera- 
tions of this stove from the plan of thost used 
in the north of Eiy-ope, are not sutheient to 
entitle M. Guyton to the honor of an in- 
' ventoi;. The only improvement is oia ^w hi* 
might have been naturally expected4|||Pi such 
lla eminent practical chemist — that olattach- 
ii)g a vessd of water to the stove '■o as to sup- 
pfy th^ farted air* with sufficient humidity. 
But<ilhD iroQ. plates of this stove, like thosittf 
iS^IJaklin, must; greatly deterioi ale tiie ai^ ^^ 

titofil^o^es of re^ration. ^ , 

Qae of the best forms of arrangement 
lia».liMa,r^i|herto suggested for uh^g ^e 
llpse phamher-^t^ ' ^ith 
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th^t of acbommodating the English predilic- 
tiofi for open fire-places, is the plan of a st<m? 
grata by Sir G. O. Paul, described in the xixtit 
voltttne off Transactions of the Society of Afts^ 
&c. and of tthich the following wood cilt is a 
r^resen'tation. The form is that of a com- 



mon ^atli stove, but with the bobs projeqi^l^l 
two inches and a half before t&e front bars 
the grate. Botb the ash-pit and b'ceit of the 
fire-grate are clo^ied witii finding I 
19 idro at top, aa iron plate moving on 
whicli, when put up, served a8>f conrii 
^ tbe back> to the Move, iuid virhen'dowi^ it 
serves as % cover to^the 

completely enckx^^ ^^e ntakhs plibha 
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^ 01 ^ a EtotoU in the back of the ^rate near 
the top. The. 4inn cover, when 4 owq, may 
be used as a hot plate for culinary purpose?. ^ 
Hples are left in the castings of the ash-^ 
to receive the mettdi of air-pipes, either in die 
back, or on ons <k both sides, as circumstances 
may require. 





At the top of. the stove is a rcgist^j^iding 
% groves, which, when pulled out, closes the 
opming hxM idle room and space above the 
grate into ^e flue sjf the chimney, and opens ' 
dnit 'vdiiefa.igaaMiuQicates with the slit in the 
hiKdr ^‘the grate. And when this regist^. ii 
in,, it shuts this communication,' and 
cqiens thajt between the space above tl||e.£^te 
andjlp d^mney*. 

Tl»dftiught-hole,i^r supplying Stove 
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with air, when the ash*hole is closed, may be 
made to communicate with the ceiling of some 
other room, either below, on the same dooTy 
or above'^hat in which the stove is placed j or 
if the stove is used on ship-board, with the 
bottom of the hold. 

It will be obvious, from an inspection of the 
principles of this grate, thatiwhen the doors 
are closed it possesses all the economical ad- 
vantages of close stoves, and on opening these 
doors, the cheering aspect of an open grate is 
obtained. For ordinary sitBng rooms, where 
part of the necessary culinary operations are 
sennetimes "performed, it pJso affords the ad- 
vantage of warm plates or hobs, without any 
aAditiwal sacrifice of fuel. But owing to a 
certai^iieavy or clumsy appearance attadied 
to the doors in front of these stoves, they jravl 
never been much introduced Intc use, HBKds 
witlistanding the soundne^ of the pirmciples 
on, which they were constructe(|f . mid. their 
eoqmoopiical advantages. 



CHAPTER XIX. 


OF THE VARIOUS KINDS OF COCKLE 
STOVES. 


The economical advantages to be derived 
from the use of confined fire-chambers in pre- 
ferenfce to* open grates for warming bui!dings» 
have long been so well known, as to have ii^j^ 
duced several of our ingenious countiyj||en to 
^opt the principle of die close German stove" 
in the construction of stoves for heating 
alhiOst eve^y species of buildings, with tho 
exceptiott* of the^domestic apartments of 
dwidling-heSIbes. In die application of tlus 
principle tmw€ver, a very different arran|;o^ 
aiwtat is necessary when coal is the fii^l end* 
ployedy Ibstead of firing wood. The^fiil^ 
substii|K:e (as wq dhewed in one of ohr eerly 
chapbitX (r6m giving out a girettti' pro* 
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portion of hydrogen during combustioE, the 
smoke majf be conveyed off after passing 
through maily circumvolutions in the flues; 
and without depositing any material quantity 
of soot in its progress. But, owing to the su- 
[wrior density of coal smoke, u its liability 
to d^N>sit its carbon, it is necessaiy to make it 
pass off at a higher temperature, i^d through 
flues of greatm' mea than would suffice for the 
smoke of wood, peat, or coke. ¥ 

The first person who made any material 
improvement in the close chambered stoves 
in England, was Mr. Strutt of Derl^shire ; 
for ihd purpose of warming his ext^sive cot- 


t^n-works more uniformly, and with greater 
ecooc^y. 4^an formerly. Ihe first br mo^ 
simpW|diiii of these stoves, was thatt>f maW 
ipg the fire-chamber of a cyhndrical 
wirii a’fkMior dome-formed head, and 
leading flom the upp^ to carry off tfib 
sg^ke into adfiiqney-flue} like fll|(l^okd 
bn^l)Biman stoves.' 

rbo^, from its figure |pur 

n«^,)^..^\^e''«ockl^'’'' was 'f&fn phSSd;|d»’‘a|? 
bted or br^work," ‘ 

11 
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Vm. fig, 1. At a given distance from 
<^Dckle» a, a mass of Imckwork wA built Kp, 
conoentiic with the cockle and its dome top^ 
as at h, hi in order to allow a current of mi# 
whmh was admitted by passages below, to 
come in immfdiate contact with the whole 
sqrfitce of the iron ond pipe. ThiV 

air afitm‘ being heated cmd consequently rare* 
fied would naturally ascend towards the head 
of the stove, and pass through one or more 
i^erturos into «die room’ required to be 
wanned ; as at e. The fuel was supplied at 
the dooi* c, passing down a sloping dead plate 
tq thofired^ars. Thevash>^it and draught^hdle, 
for the fire being shewn at d. 

In, order to bring the air in cont^t with %. 
neater extent# of surface; another form was, 

^en to the cockle by contracting its diameteiT 
andmnjpn^jiitof iron pipe, bent into a serpmi* 
tine reptea(|atednn fig. 2. The fi^ 

dbiuii|}m if^l^rmcd by placing the gratin|| 
^^3^fhe.1i(|l^iS^ paitof the conical pipe# 0, dih 
opdi^^irf^V^ fo** admission of^i^ie' 
c:;; aiiotner narrow opening is 
dMlil in fiipnt of the fire-bars, to' ^ 
miies>to be4deaiedfirom the bottom 
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The brickwork enclosing the cockle is built jin 
the form o|ia parallelogram, the longest^diar 
meter at 6, in order to contract tbe area of 
the chaihber, and bring the air wWch m to be 
in more immediate contact with ;tbe 
B^irfece of the cockle previous to passing into 
tW room through the aperture, c, at the top, 
this arrangement a saving of* space is ef- 
fected, which is sometimes an object in small 

apartments. . 

Another varietv of these stpves is shewn in 
the horizontal and vertical sections, figures 
3 aiid*4. The cockle instead of being 
driolEd»«^is madp of a rectangular fo^pa^' having 
the top' plates or head meeting in a sort of 
groin^ arch. The fire-room and a^inpit is 
aiinaw to these of fig. 1, but the smoke ^ 
hot air after passing upwards and waniiii% 
the top and aides of the cockle, lis iqaadeistik 
pass off into the. chirangr-^ue 
narrow channel attached to thegi^e n|i^plii^9 
tb^ fire, as seen at c, c, figure* 

wlach'pM!ai6,it is presum^vJ®®* 

Ipat is 

.of 'the soocklfe; \>The-.«br.w»#l 

inii^ by diroe passages 
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storcy shewn -at by by by fig. 3^ and in ordenl^ to 
fMrevffnt. its escape into the roobi with- loo 
mudi rapidity, a few tiles or plates of ironHo^ 
inserted in the bridcwork, to retard its pas- 
88^6 tindl it shall have been heated by coming 
in immediate *bontact with the tides of the 
cockle, -previous to ids evolution into the room 
or building|» through the flue e, fig. 4. ' 

A fourth variety of these stoves is shewn in 
figures 5 and 6 of the same plate. The tmly 
essential diflereoce of whieU from the pieced- 
ii^y.conrists in t^e numerous aj^ertures by 
yrhich the warm mr is .allowed to make its 
escape inl|» the apairinent to be heated ; and 
in having two passages <for die smoke to es- 
cape into the chimney-flue, shewn at n, figures 
5 and 6. In.^g. 6 part of the apertures. are 
supposed to open into a lowci apartment; 
whibt a'kitiri of dome*#ne carries the warm 
air^from the head the stove into an upper 
i4}aiilment)||^' 

. ' The b^are-mentioned stoves arc principally 
INlqiilated, Ibr warming apariments or vfaaitii* 
flHMMieff’ilso II inodefffte degree only/prt^r 
pff»i;iiia|> oomfoit. But'; as many .khids bf 
tiiiwliictoin leqaire a considcrable.tli^iee of 

R 
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heat for tlie purpose of drying good*, such as 
calico printers, dyen^ printers, Scd. a tmioh 
j^reater heat is capable of being giv^ <0 a 
certain quantity of atmospheric air by thO 
following arrangement, ( See plate IX. )>^ than 
in those varieties before described.- 

Figures 1 and 2 represent front and side 
sections of this kind of stove. Tine cockle, <tt 
body of the stove, a, is usually in oife 
piece, with die exception of the cover, which 
is made to fit on close. The vase lesti* cn ihe 
fire-bars, shewn in horiaontal section in fig. 4, 
where the ash-hole wiUi its door, d, is dhcwn^ 
and. also at d, fig. 2. 'f^e openi% die 
supply of fuel is,|ghewn at the dodr, ft, fig. S; 
and the flue for carrying off the tHOioke at 'C, 


of the same flgure. The passages iri %; 1, 
ft, ft, ft, ft, are for admitting the" 
heated, aftar which operatiem k ^jiSMsea rifiT 
into the room by the opening c, fiaf 


ar through the lateral openings, 

F%. 3 is a hovkontal ^section 

-and • ‘llie - briekw<»]|^^ t^< i &|i^ 

'th^"smv^'ai'KMrder to previiait?.4ito^«jlwb^ df 


heat in th^ imnlediate 
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of coarse more effectually ecoftomid^g 
Uie fuel ; aa they are somedmes built in othor 
apartnoents than that which is required to bo 
heated. Feom the whole of the lower part oC 
the cpckle being the receptacle of the igaitt*^ 
diel, it is obvidhs that its exterior will often liio 
elevated, to nearlythe same temperature as tao 
inside; consequently^ a current of air pads* 
ing over its exterior surface will become heated 
in a proporrionaHe decree to the rapidity of 
its pas^e. 

Ibis method of beating air is undoubtedly 
the most economical whkh has been hitbeitir 
devisod i]» this oouirtryy as all the- dispoSahivi 
heat given out by the fital (with the exc^ptioB 
of what is necessaiy to carry off the smoke) 
ie absmbed ^ the mr ni its passage throng 
the vdrHihanii^er of dm stove. And^ altbou^ 
dM mode 4>f heaimg am is not exactly suit- 
able fondw^ng-htusesoF animal respirtsdn^, 
•&>a«etmii|||f the deterioration of the aif j^ 
hot iron | yet in many operatitms of the art^ 
m for drjH^ corn and other natural pra<|tt(itey 
aa^weU as m vatiootr manufactories, 

most oonmmient and economietd modi(t4,^f 
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Another modificaition of tliis stove was in- 
vented by Mr. Strutt for bringing the air te 
he heated into a kind of focus, imd thus mak- 
ing it coxae into closer contact with the fire- 
thamber. 

Fig. 6, (Plate IX.) represents the cockle os 
a dome resting on a bed of solid masonry, in 
order to prevent the escape of heat. Hie, air 
is admitted through numerous openings roun4 
the base of the stove, at 6, and after, pass- 
ing over the surface of masonry, «, comes 
in contact with the head ot the cockle ; after 
which it escapes through numerous iron ptipes 
into a iBoijfi dud above the head of^thotStoyn 
as ^n4n %. 5. Fig. 6, represents a yeiy 
i^mp^.and economical stove on the ^princif^e 
of the, lime*<kilfi. .The body of the stoves, 
may be constructed of masonry brick^prk, 
having an ashrbole and dre-btura,; ^he .latt^.j9| 
>yhich is made to draw ou| by .the, ban<^ 
fuel is apphed at the top« is idosed 
by .an iron plate W fire-tile, c, :.li^ Ijbe cowh 
m<Hi air fi^aces;. the snmite’ ahd ?hot.pW^ 
passing,<a{^ >the< Queinto a cbimbe^iyphiM^^ atjk 
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€(MI mills dther ‘rndnuf^tories, andi w$>i^ 
ifig^^pitalsj'prisdrts, w other builchngs' wh<Si» 
optti'fires would ieither- be ImpracticabH iW 
iittsuf^~by means of the cockle stove, un(|or 
some of the arrangements before mentionei^f 
the 'fftUn waa-^Ut efficiently made kno'^dsbf 
tlMP’:|iUbl!Ci mor" its economical advantS^ 
out, until it was mentioned by Mr; 
Budhaiinan in his ** Essays on the Economy 
erf” Fuel, and Management of Heat;” publishod 
in d8l<|. Sinc^c whfeh' period, Mr. Sylvester 
ih bis very able work, The Philosojdiy df 
Domestic Economy," has materially called 
the attention of the public to the great imf- 
porlarice of the question,^ by shewing the* be- 
denial application of an extensive stovevdf 
this kind eret led in the Derby Infirmary. ^ t; 

’ As this {^ve and its appendages mayrbe 
takOn as a model for the constmetion of ail 


Others fodi^milar situations, (allowing for^t^ 
dXtUnt of dUl building) the toliowing desoriilfo 
d^:an^tatesv will, It is presumed, afford’d]#" 
iidWt’^ili^tions to the architect pr huUder 
tdBidi #a d*kt'sttCtr^ork. ' 


>’^?it'4h'S|i0ciradiry that the area op '^ricK a 

descriptioi0»‘ to he. 
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erocti^# shouM aU5w of a Aubt^rmnefSRi {>«»• 
sage boing carried oot and comisqiiicttling 
Aritli tbe external atmosphere, at eome conva- 
nient d^rtance fivom the building, in order 
lio allow of producing a <Hirrent of oool ok for 
the purposes of ventilation in ibe snxmnersear 
son* ae well aa for the supply of the smye for 
wanning the air of the apartnmnts fo r immten 
The atove ^ooM also be erected as nemr ^the 
middle of the area of the building as conve^ 
nient* and be placed from 6 to feot below 
tfoe floor, in order to preserve unifonaity as 
mncb as possible in distributing the warm ak 
through the edifice, ? 

A section of the stove erected at theDarl^ 
hospital, is shewn in Plate X, fig. ,l |taiKi a 
horkontal seetion of the smne ie jPJpte 
XI, fig. $. The cockle, o* (Fl^ X, fig. 1.) 
is made of a cubical formi with a dome* car 
rather groined arch top^j. about S feel;^> 
foetid and 4 fo6t )uj^ ^ ond if i|pdu o^^ 
or wiwighbi«m livetted togeihevlike^emidi* 
naiy fenUele of efefotu engiiw(|,://.T!he muskfi 
pass^ dfTby a narrow pa^i||^ait 
theco(^W(as<tuth4ie^^ ■ 

'^d t^uough the 
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homoa^ seetim, i&g. ly Plate 
%ndcwork snirrotuidiiig die cockle^ \» 
iridi alternate openings betNt'ecft the 
(«B fept^nted in die side view, fig.* 2, Plate 
XL) Bt about 8 inches, distsmt from the sides' 
of the cockle. Tbrcaigb these apcitares, pip^ 
ore inserted (which* imiijt be made either of 
sheetdron or comnion>poarc€hda-wara) so as to 
ei^tend widiin an inch of ,tho cockle ; (as 
shewn in the enlarged sectkais in Pk>.u^ Xll-,) 
hy -which means, the air ta be heated may be 
thrown near, or in immediate contact with 
^e-isirface of the cockle if desirable. The 
homontal partition represented at «/, fig. % 
pad 0, Plato X, cuts off the communication 
hetwwCQ the lower mid the upper portion of 
dus j air«cbamberi Tl;^ arch' d openings in 
the kwer at c, Cy find in ibe section, fig. 
2$ Plate Xly being the openings of the main 
atr^-fioe. leading from die extenor atmospherei 
fii^dNijina andi aak^pit, k with .thdtT 
%|pi».ail^.&wdiar3, arc sht^.wn in ele!vaticii!|| 
4m#mz(mteli> and Vertical sectioa, in. 
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Cf tlirpugh the a{>ertures beneath the 
zonteJ .partition, and coming, in ipmediate 
contact with the;body, of the stove, must .find 
its <wajr into the ..upper mr-ohamber, ^e, t, 
'thr9ngh( the numerous apertures or pspes! in 
the .upper division, by which circuit its velo^ 
city will be sufficiently retardedito obtain the 
njedemaiy elevation of temperature fipom the 
heat^ cockle. / ) > 

• !Put, in order that the air may hot be iuc 
jured fpr the. purposes of respiration, the size 
of |he fire’chamber in these stoves must be 
so ifb^ated as not to heat the cockle or body, 
of the.;stoVe (at an average) above the. tem- 
perature^ of 300 Fahrenheit. .The Derby^ 
stove allows the- passage of nearly five culnos 
feet, of air per. second, which is. wilmied tot! 
about 130” at the instant it esci^s iroia tha^ 
uppOr .cur-chamj^r into fhe pipibsy leadinjgfjtoi 
di^rmit parts ^ the building. 
or dues^aFe provided with dmnperft^l^x^^td^^ 
the.admissionx^ warm airatpiQasws^'aad toi»> 
shewn. in> sec!ticax;atb'fig; % 

Pi^vided a stP^^ of thb 

edmr to nttmfitoo|;reat diefidiiBiitor1ieto{ii^ 
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ture, itis not only mticli more economii^’Ol ithali 
i^yotber method^ fw warming extensive build* 
but it is equally sal$ibriou» with the uioib 
recent mode of employing steam pipes ici 
this purpose. The: principal dbadvantage trf 
the plan appears to be, that it would not be 
found'^^econoniical on a small scale on accoimt 
of die expence of erection ; nor could lie 
easily applied to an extensive building unless 
constructed in the first instance, or during the 
erection of the . edifice, feat as the air pas- 
sages of this kind of stove are placed several 
feet below the soil, it affords a convenient 
mode>of admitting u portion of cold air to the 
interior of the building in the summer season, 
by means of a revolving moulh-piece, or head 
placed at the aperture of the air-passage, so as 
to receive the current of -wind at the outer 
extremity of the passage, and thus convey it 
to Ibe^intepor of the building. 

^ "1^ grdat vtuietyofhot air-stoves, which 
tti#: bow manufactured and sold by the dif- 
irdnindingers, on the original prmcipIeeiT 
Aierllleg^/or Belper’ stove, it is not iiecess^ 
to'liyiibil^y Ufter 'what has been already /smd 
Ui^'-tlMKgeiiea'aJ prindple of 
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tion; 1[lkese stoves are at present adapted to 
every kind of building either cm a ha^ w 
•^small s^ale,^ bat the]( are. almost tmiversE^ 
constrodted of cast iron throughout, which 
(for the reasons betbre mentioned) ia. veiy^ 
ol^ection^bje with regard to the salubrity Of 
;^i^'aparUnaents. For it has been ji^st^ ob^ 
served by Mr. Tredgold, that atzoosphertc ahr 
. ;diotud never be heated beyond the ixmf&mr 
ture of 212* or 250“ when required dff 
ration. Therefore, the hot air which e8ca|X!S 
into rooms irom the surfiaoe of the £ire*cham- 
ber of these stoves, being in many instances 
.fngan 300 to 400 degrees, its salubrity will be 
impaxri^d bodi by the want &£ snificieirt mois- 
ture abd by its oxygenous portaoh’bemgpmdy 
absorbed by the surface oflmoted 
of the evil in. avoided by encahng tho ihre 
with £aie>*bridc!<iv' stone ; but tfaesmdl ofhicmt 
air is always peiceptibley more or ithvWi 

comtrueted ^'fafist iron. ■ ■ vv. 

, With regard to the c»indnisticn»i«€^' 
we have alrMidy ahewtt t^ 
ticahl^ by atiy^of 1dm 
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ornamental 

pM^axly adapted b^j£s»ili^ 
other 9{)cn aportmeafts ^hu^ 
Jl^biili <^j;£rae veatilatiDn of the air to cari^ 
isff'liie; noxious 

« KiThe. pnly varietj nf stove which dmancb 
Iwrthaar. notice, is dint lately invented tho 
ingenious Mr. Jacob Perkins. — The object of 
-tiik gesitiaiiia» was ih^ of inera efiec^^uUy 
aeonoBsising fudi, and^ as iar as poi»dble; eontp 

. Tbe fiTe*(diaixifaer«f Mr. Perkins' new stove 


JSGMn^r inpieaentsithejow^ {»rt of a 
«{nniiig>iQto an ash»f>h; breath. ^ 
ii^W^lJi^^oai above*, and the mr admift^ 
KMJt ihe ;top oi^he &el by a smaller aperlom 
dboi^ le^ of dsi‘ syphon; by whtti& . 
«neaiMi^^€r.:amok0;i8 drii^ backitbvoe^.^ 
and becomes nearly essii* 
the vitikted and hohilr 
■ | li il|i|p; i[|rwn^ ^dnryrgh the main due 

for heating buildup 


llui doot/ and (hence into ponitlf 
oi:‘i;he bnikhng« ' f 
due pipe ^iB sarrrAfiid- by 
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anodnef 'flue, at an inch or more distant, for 
tho purpose of allowing a current of air to 
.^01% .between .^Jie twc^ pipes ; after which ihe 
warm< air is thrown out into any apartment 
where heat may be requisite, by means 
bmnch" pipes. Tiio interior pipe is furnished 
with a grating t(^ prevenc the escape xif shav> 
ingSyTor lighted paper fjem ascending.through 

theJW 

Fleihaps, in point of economy, this arrange^ 
meat’of Mr. Perkins .is supfDor to ail o^r 
kinds of stoves ; for all the heat prodn^d is 
rendered} available, whikt neadyiaU the>hah‘ 
sanceef smoke from ordinary stoves k avoided. 
But as'- all the parts of * this stove ace loom* 
struotaS: either of cast or plate iron, >k must 
havesigaeat ^tendency to vitiate! dm ate for 
the .purposes oftesphrabon ; .andos^ ihensfofc^r 
(adapted, for wacmii^ .^public '<ttr 
pik»te buildings, where a consid^hk 
her of ipera(ms/!reside,.or.i<«bca(obl& togediM* 
ocoisionelly* a« theatres,' tdnpds, hosps t pli pir 
&o» 



CHAPTER XX. 


HEATING BUILDINGS BY STEAM. ” 

This mode of >varming apartments has not 
been in actual use above thirty years ; diougli 
more used at .present m wanning manu&c* 
toaiesand cotton inllls, than miy other-mode. 

Captjdn William Cook seems first to have 
suggested the idea, in the Philosophical Trans- 
acdonafor 174i&; but as he gives no details 
of the manner of putting it into practice, it 
does not appear* to have eXciitxi any att^tion 
for 46 years, or until 1791- 

Mr. Watt, indeed, had, in the winter, 1784 
and 178^, aftmpted to beat his usual.sitting 
room by- means of a tin plate box filled mfh 
steamy bat the effect was mhch less than he 
had cidculated. Mr. Bolton had also-n^^ade 
a aimiliEh!' trial in a room in his man&fhetory 
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at Soh^, had also heated a bath by 
steam. 

^ la 1791» hpweveri^. Mr. Hoyle of Halifax 
took ou.^ a patent /or heating green<4iou3aB, 
churchesy &c. by an apparatus nearly sjjiailar 
to that described by Captain Cook ; though 
it does not appear that the patentee obtained 
much benefit from liis patent. But the first 
practical application of steam to heat build- 
ings, is certainly that employed at Mr. Lee^s 
cotton mill at Mancnesler, qbout the end of 
the year 1799 ; since which time* tlm use of 
steam has been rapidly cxtend,ed. 

. There axe certain advantages peculiar to 
the ipwi of steam ; the principal of which ‘is, 
thn&nlity fay which it can be extended to 
anynombeY of rooms, although widely sepa- 
ra^ &Dm eacdi other. 

T^e heat of steam-pipes does not alter tha 
constitution of the air lUce air-stores ; vhBst 
the mr used finf rmtilatian is that of the at- 
mM|)herQ on a iev^ with tbe«baiid}iig« Bet 
in some kinds of air-etoves, the air is ^ 
qaendy be dftfvm bdlow dm 

surface oflhe e«utdu 

But ihcMi tsslvwidtnges nf stMnt hca^dsee 

10 
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attend^ with some disadvantage V/hcst a 
Vdry coninderabte degree of ventilaUon is se- 
ared, the consnmption of steam becomes 
greats and of course more expensiire tbiA 
heated air. The regular supply of steam also 
re^res ^at attention. > Iboreibre it is not 
advisable to employ it on h small scmle, where 
it would not allow of a person being kept 
almost entirely employed in -its superintends 
ance. For wapning ho^itals, prisops* work- 
houses, -or other large 'public buildings, as 
weU as eatennve lu)t-*houses or conservatories, 
it is not onl;^ most salubrious, but also eco-t 
nommal. But it will seldom be tbund ad- 
viifilble to use steam in warming dv/elling- 
hKiunes, unless the estid)iyiin€nt of serv^ts 
ifftmiy httmerops ;-~for as the steam is to be 
supplied by a large mass of boiling water, the 
bdleiit^in> which this is to be heated of course 
^Spas atteqtion in the first instance. 

Ihe fmm of the boiler for furnishing steam 
the bottom c^ved with 
tiMnicott#i^ next the fire ; sometimes the 
ndesverea^ curved, with the convex surfiice 
BEnmner turned to the internal pnrt:^ 
top it usuaHy a 
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from hence these boilers are called 
shaped boileiVt The jiecidiar advant^es of 
this form aie^ that the heat of the fire is ap* 
plied iui an equal manner ; that the arched 
§ofa^ of the bottom supports the pressure, of 
the liquid better than a fiat bottom ; and, 
lastly, that the earthy deposit from the water 
is tlirown towards the sides, where the boiler 
rests on tlie bnchwor^, and consequently 
where' the heat being less, there is less like- 
lihoo4^of forming a. crust in the bmler^ 

Some persons give the preference to a cy- 
lindrical form ; AvhUe others, cotlsidering that 
it is^^diflicult to empty a cylindrical boi’er on 
ac^oijmv of the fiatness of its bottom, and the 
great liability to encrust the bottom,, use a 
spherical form for the boiler, lo this latter 
case due precaution must be taken, that no 
part'bf the boiler which is exposed to the fire 
be left uncovered with water, lestit’should get 
injured by the fire. > 

The form of the boiler appears, however, to 
be a nmtter of little conri^iatxosi^hen com- 
pared with that of its dimeosmns. 

The experiments Qf^CeimtRttiiifixid^t,(esiay 
vi.xhapter in fiurour of tbe^ boiler bjsiiig 
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BB large bs possible. For in order keep 
M8 pounds of water boiling, the expenditure 
of fuel by tlie hour wAs someiliing short of 
one-eighteenth part of the weight of the water ; 
whereas, in a smaller boiler, holding only 284 
pounds of .water, the expenditure- of fuel was 
more the,n one-twelfth part of the weight of 
the water. 

Whatever size be#dopted, it is ^ways pru- 
d^t to have two boilers placed close together, 
that in-' case of. accident, 5r of any repairs 
being, wanted, the heating of the building 
may not be i^uspended. 

Mk Buchanan, wjho grounds all his talcu- 
la6(ms t'especting steam heat upon th^ space 
that is to be warmed, gives as a rule, that for 
every 2C0w cubic feet of space, the boiler 
;^ould contain one cubic foot at. least,^ when 
a' Cotton mill or large edifice is to be waftned 
by<£he surplus power of a steam engine ; but 
when.-boilers are used only for heating rooms 
by steam, they ought to be considerably 
imee it is by no means proper to work 
a boiler to the utmost of its powers. * 

Hespeettng the material of which thejK>iler 
sbc^ld be* made, and also its- thickness^the 

s 
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chief consideration is. its cheapness, and the 
euBe with which the water contained in it may 
be made to feel the iifeuence of the fire. 

; Copper and Iron are the substances usually 
employed. But the greater cheapness pf the 
latter metal far overbalances its greater ten- 
dency to burn out. Consequently iron boilers 
are* the most usua|||r employed. The experi- 
ments of Count jRumford and Professor Leslie 
have shewn the 'decisive advantage of using 
thin boilers. Wrought iron plates rivetted tOr 
gethef are now universally preferred ta ca^t 
iron ; as boilers made of cast .metal must of 

' f' ''4. 

necessity bo made considerably thicker than 
thoscM^ plate iron. 

^ it is also necessary to make some proviuop 
in a boiler adapted for heating buildings by 
steam^ fas well ^ in the larger classf of steam 
to m^e it feed or supply itself with 

water. 

, There are two methods of ejecting 'this 
ol^t. Ip the first method a pipe is laid 
from fikmstem, whi<^ 04ght to plsteed bo 
that the surface of die water in the ciatjeip 
may he'about two feet and an imhTBhovedie 
Ifprtace of die water in the bmler, 
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tso the proper height ; for every pQund of 
pressure to the inch above the pressure of Ijjie 
atmosphere; which ought by no nieano to» 
exceed four pounds to the inch ; as u greater 
pressure will only occasion an increased risk 
of explosion, expence, and waste qf fin.'l. In-^ 
deed, the most usual pressure is. that ustni by 
Messrs. Boulton and Wat^in their steam en- 
gines, of two pounds and an half to, the inch. 

- The pipe is to be conducted throng) i an air*- 
tight opening in, the top of the boiler, to near 
the bottom of it, with the end sli«hdy turn- 
ing up to prevent steam from passing up the 
pipe..! A cock is soldered in tliatpart^of the 
pipe outside the boiler, with two amis ex- 
tended freto it to one of these arras is fixed 
an iron radf. which passes through an uir-< 
tight stuffing box in the to^ of the hoUcr, and 
has a float annexed to it: the other am of the 
cock has a weight siisperuJed to it ,so as to: 
balance tlie weight of the iloat, and the fric- 
tion of tlie stuffing box. 

; <Now when the evaporation of thoi winter 
into steam lowers tlie surface of that in the 
boiler^ the float on its surface descends,, and 
tins acting on the arm ^f the cock c&miected 

s- 2 » 
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with it, the cock opens and allows water to 
flow from tlie cistern into the boiler, until tlit> 
float rising to ,the proper height, moves die 
cock the contrary way, and thus jshuts. it. 

Tlie second mode of feeding differs only 
from this bj' the substitution of a valve iu die 
pipe instead of a cock. In both cases it is 
usual to add another pipe below the cock or 
valve, and which rises just above the level of 
the water in tlie cistern, where its end turns 
dow|iwards. The use of this pipe is tvso-fold, 
for should a vacuum be formed in the boiler 
by any sudden condensation of the steam, the 
atmospheric air would enter by^this pipe ; or 
if any stoppage takes place in the steam pip^, 
then, the pressure of the steam in the boiler 
being of course increased, will cause the hot 
water |%he blowd^out through this pipe into 
the^Gi^^n: dvr that it acts also as a safety 
pipe. 

At the first filling of the boiler, the cock or 
valve in the feeding pipe is kept open until the 
water rises sufficiendy ‘ high to support ^e 
float, and allow it to act. 

As die immense strength of confined steam 
obliges those who employ it to use eyery pre- 
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eaU^on against accidents, it is usimruot td 
thist entirely to the self-acting powers of flie 
float, but to have two pipes passing horizon- 
tally through the side of the boiler, the one a 
little bdow the .intended lu'ight of the water 
standing in it, the other a little above it. 
Both these pipes have a cock fixed to them. 
At the first filling of the boiler, the lower cock 
is left open until the water begins to run out 
at it, which shews the water to attained 
nearly *the proper height. And it will’ be 
proper, during the working of the boilef, to 
open these cocksy frequently, to be certain that 
the fldat and feeding apparatus is in proper 
ordef ; for in this case the lower gauge cock 
should give out water, and the "upper cock 
should give ovit steam. 

Instead of these gauge pipes being^ placM 
qultb close together, the lower pipe sometimfes 
opens intO^the boiler at a lower level, some 
inches below the intended height of the 
water, and , instead of a cock to be opened 
beii^ fixed in each, their outward ends 
ctmnected by a glass tube, such as is used to 
make barometers: and as the Winter will 
stand at ttie same height in this tiibe as in 
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the boiler, the height will be immediately 
visible. 

'I’his method of exhibiting the height of the 
w ater in the boiler, may be turned occasion* 
ally to advantage, by enabling the propnetor 
to form a judgment of the relative value of 
different substances used for fuel. For if the 
self-action of ( lie feeding apparatus is stopped 
for an hour, and the depth of water evapo- 
rated during that time be measured by ob- 
serfing tfie ditt’erence of the heights, as shewn 
in this glass tube ; this evaporation, compared 
with the consgmption of fueh*^ill afford the 
rehdiVe va)ue of the fuel 

fh fespeqt to the depth of ;water that ought 
to Be’ hepF constantly in the boiler, it de- 
pends much on the use to which the steam 
heat'tiS.to be;appUed. When the heat is (miy 
wahmi^ in the Bay-time, and tliat perhaps but 
for a few bourn, ijo more water peed be kept 
in the boiler Chan is sufficient tp prevents 
waptiof water, in case of the ffre being ecci- 
dentally‘neglected. For if the boiler be fifled 
to a great depth, much fuel would Be wasted 
in heating the water to the boiling point, and 
consequently it would be a long tuim b^re 
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the isteam would be suihciently; strong to 
the pipes. , , . ^ 

But wheh steain is applied, to h^t hot - 
houses or conse^atories ; in wliich it is ne-- 
cesse^y that the heat should be continued by 
night as w^ll as by day, and constant attend- 
ance cannot be given during the whole of the 
night; then a good depth of water,should be 
kept in the boiler, that the *great jmass ma)’^ 
retain the heatf and keep the steahie pipes full 
in casc 'of any neglect. ’ ^ 

As too miidh* precaution cannqi he used 
agmnst accidi^ts by explosion; the use of 
stouiB gauges and satiety valv^ ought h) 
be , 

The sfiiain gauge is simply a bent iron pipe 
oiMnmunicating vHth . the boiler, and open at 
the v^p^ end. A small quality <rf.;quickr* 
8ikar b»p<>tpred into the bend 6flhe pi^, and 
thbthy the, poye:er of tjie steam is forced up 
thnnpen leg of this inverted syphoii. A float 
with a.deal'fod markbd with inches and pafts,- 
i^deli rests ^ the surface of the quicksilver 
^lewi^y itif the power of the steam. ** ^ * 

€W the great specific gttfvity 

13.6 to 1 (water), each fndh of 
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devatioh correi^oftds with a pressure of ,^tbs 
of a pound io the inch ; or 2 inches ^hs of 
the 'gauge equals the pressure of a pound to 
the.inchttf the valve. Hence the inspection 
of this gauge shews at all times the strengtli 
of the steam, and if no more quicksilver is 
poured into the bend tl^an would suffice to 
exhibit by, its rise the intended pressure at 
which* the steam is to *be worked, then the 
blowiii{g out of the quicksilver will shew that 
the ip^ded pressure is exceeded and Ihe pipe 
will xome in aid of the other apparatus, by 
which the safety of the boiler ia^cured* 

Iphe valves, (to which the specific appella- 
tibh' of a&fety valyes are applied)- are of two 
sorts, namely, those intend^ to prevent the 
explosion 'of the boiler pipes through 
any .accidental ; stoppage of the free passage 
of steaihl’ and those intended Jto pre- 
ven^.ihe collapsk^ of the si^i^s of tho boiler 
or i^s, in casd or sudden condehsation of 
the steam. 

Tpe safety valve against explosiop isxtt^roly' 
a cj^lndrical cast iron box, contwliing 
resting on a seat which is geahraify made co> 
nical. The vidve is leaded in 
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the size of hole and tlie {ttessure at which- 
thesteam is to be worked^. . 

The safety valve against collapse is meiely . 
a circular hole tn^e in any convenient part 
of th^ top of the Wler, which is stopped in- 
wardly by a valve, balanced against the hole, 
by a wei^^t at the end of a lever. Hence if 
any sudden condensation of steam t^cs place, 
the pressure of .the atmosphere on /tlie hole 
fOTces down the valve, and admi^ the' en- 
trance of the air to supply the pla^, bf ^tlie 
steam. In lar^ boUers it is necessary to have 
a hole of sufficient size'to adnait the occasional 
entrance of a workman intd/ their ^inte ior. 
This man-hole as it is term^ed is closoti Cy a 
plate of metal, 8<^ewed down tolthe boiler; 
tlie bole being oViiy opened when it’ is neces- 
sary to examine or clean the boiler. 

Mr. Tredgold, who has bestoived much at- 
t(»ition on* the tenacity of metals, has, with 
the usual partiality that most men betray tot 
ft^vourite object, proposed noi only to use 
t^ tenacity. as a steam gauge; but also 
the sadte principle to convert the maQ-holeof 
a boiler into a saiety valve. ^ ^ ^ / 

' This object he would eifect by cau^g the 
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cover to b(' pressed down upon the man-^hole 
by a ca<>t ,iroii bar, wedged in two standaid 
loops on tlje oj>ening, and acting a fulcrum 
placed in the Renter of thq cover, <The size 
of tlie bar to be so ndiusted as to break >vhen- 
ever the pressure of the step^ai exceeded the 
intended force.* His rul? fof this adjustment 
in the case of tlie man-hole bdng circular is, 
that (he cube root of the intended pressure of 
stesa&'balculated by pounds on fh'e inch, being 
multiplied by the S4th part pf the inches of 
^e diameter, will give tha side of a square bar 
ha inches. ' 

When ihe number of contrivances pre- 
vonC eatplosion already enumerated are consi- 
dered,' namely, tiic additional pipe to tile 
feeding apparatus, the stedhi gauge, arid the 
proper safety valve, it- does not seem necessary 
to ]|l^e recourse to this mode of fitting up the 
mpt%ole, more especially in boilera which are 
only to furnish steam for warming rooms, 
al fbe passage to the pipes ought never 
entirely ^topped* 

There is, however, a difiereni^ sort of stdety 
apparatus that remaihs to bd nedoed, to guard 
against danger of ^M-her kind, dial of bu m- 



heahvq bcilsixgs by stbaiw. 367 

ing tfie bo^m o£ the boiler from a want of 
\fau!r, in consequence of some defective action 
of the feeding apparatus. ^ 

For this purpose a pipe aflixo 1 to the 
boiler of about two inches and an half in dia- 
meter, open at both ends, and of sullicicnt 
length to reach Yrom below flie proptsr level 
of the water iu the boiler to a hei|At above it 
equal to rather more than equivau’nf to the 
intended pressvire at which the steam is fo be 
distributed; according to the proportion of 2 
feet ijtbs in height each pound of pressure 
to the incli. The upper end, of the pipe is 
made like that of an organ pipe, Jr it 
opens into a hollow globe Should any acci- 
dent prevent the due actloi. o» ? feeding 
apparatus, and, the water by evaporation be 
wasted below its proper level ; as soon as it 
fidl down bjelow the lower tnnhee of tlh.s alarm 
pipe, tliC'Sjtcam would rush througli the pipe 
and from tlm conformation of its upper extre- 
qjpty malie^a noise that would alarm tlie iieigh- 
Imurhood, and the Wout of water could not 
escape notice, and full time would be allow'ed 
to^emedyit before* diefe would b«^ any dun- 
ger of ihh bottom of the boiler beir%-^njured. 
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SUSPENSION OF STEAM BOILERS, &c. 

Tub suspen&'on of the boiler, itntl construc- 
tion of the fire-room, is th'J next considera- 
tion ; and nn this point* various plans have 
been followed by di^rePt^ngiaeers. 

In* fixing the ordinary boilers the giate is 
placed abo- fifteen inches below the bottom, 
irf order allow sufficient space fo’‘ the deptli 
of fuel. Tlie area must be proportioned to 
the quantity of fuel intended to be burnt in 
every hour. For Newcastle coal to bum a 
bushel by the’ hour, the grate it is Calculated 
should have 8 square feet of surface; and so in 
proportion for the consumption of more or leSs 
fuel. 

The grate is best fanned' of loose bars rest- 
ing on cross bearing bars of sufficient strength, 
in order *Chat they may be easily taken out, 
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and renewed when necesWy. The bars should 
ba from one inch to an inch and a htflf thick, 
and from SI tb ’S inches deep, acpording to the* 
size of the graie ; and made rafher narrower 
at bottom than at top. 

It is adyisab]^ to ha\’e two ^small fi re- 
chambers in preference to o^ large one for 
heating boilers of any magnitude. It not 
only disperses the he^t more uniformly over 
the bottom of the boiler, but it prevents* the 
coal from being vitrified by the’ intense heat 
which is often produced in large furnaces, 
where there is .a ppverful draught. The vi- 
trification of th^ coke is productive both of 
waste of fuel .and additional trouble, -witli a 
Obtain lQa3,:of beat in raking out these clinkers 
as they become attached to the fire-bars. Too 
high a degree of heat is also very d,“^ructive 
to the Wrs ; Miich ought never to b<$^iigher 
thaii fulhrpd or low red heat. At . white 
iron aftd coal manifests a strong ten- 
to.voite^^d form the slag, clinker, or 
Oipiuet pf Iron. ^ 

, different st^itements have been ntade, 

of tb-O ptiantity of* coal rifecessary to feed the 
fiwSf,- j^,*bfuchanan, in his Treatist^pn the 
Ectmomy of Fuel, adopts the* rule of Messrs. 
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Boulton and Watt, and considers 14 pounds 
of Newcastle coal by the hour necessary f^r 
every 25 cut^c feet of , the content of the 
boiler;* yith ‘'the reservation that in ^neral a 
large allowance ought to be made for defects 
in the furnace, and the inattention of servants, 
' Mr. Tredgol^, in his Principles, envelopes 
his> rules in absfhise combinations, n.ltliough 
after all, they afford only rough estimates. As 
the different qualities of coal, slight variations 
in hanging the boilt^r, or in the height and 
area of the chimney, and different de^es 
of care and attention , the part of the 
stokers, will produce very^great variations in 
the quamtilyr of fuel consumed^ , . . / 

With regard to the quantity of surfice of 
cast iron pipe necessary to heat a ^ven area,; 
Mr. Tredgold gives us the following esti" 
tnate — if the constant nuraByif: be di- 

^i^'by tb^ difference betwt^ tl:e tempei^ 
tur^ Tt of sttrfi|ce of and 

diii^dntended temperature, r,’pf^the tnM»m>; the 
quotient will gilltf the sur^e, <w Ble£ttn>pip& 
that wiU be requir^ ; alliowiiii^ tbe* t^^iaaMity 
of ‘fuel per hojui' th^wquld 
ofUvatejrltt'^ miean tempemtiu^iito' bt^ 
kig pohit. Now this is prddcK^Ie by. Ji 
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pound ^ths of Newcastle coal ; consequently 
ervch bushel, or 84 pounds of coal will supply 
heat to 70 times this surface ; o,n the supposi- 
tion thoj^i u condensed w'ater is retuiried into 
the b »oi]er. > --'Ut if the disposition of tlie steam 
is Rich, that the water is npt returned 
nTco the boiler, then about on^ twelfth part of 
tile heat will he lost. * 0 

Notwithstanding' the apparent ac^-acy of 
these calculations,'* there still remains an in- 

' <y ' 

de6nite.allowan<;e of fuCl to*be made for loss 
of heat at the boil^, which, in small boilers, 
is very consider.able» 

It i% most usual to make the' heated air and 
smoke pass round the bottom of , the boiler in 
a small channel for that purpose, and in some 
cases this channel passes through tlie boiler, 
and from thence into the chimney but thU 
construction is, by no means so advantageous 
as it is usually irapposed ; for the velocity 
quired by narrowing the passages, only tends 
to. prevent the, heated mr and vapours from 
parting freely with their heat. 

Jtis always advisable to place a damper at 
the chinmey-vent,*to move, either horizontally 
(W verticaily. This damper shotdd^ in all 
cases, have marks, that the* stoker may be 
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enabled to judge of tlic opening into tbe flue 
of the cnimney. 

To explain, this important subject still 
further, somfe examples, extrj^^,th/rora the 
works and patents of those wK Have sti 'died 
the subject with the greatest atuntion, Ui 
here added, and illustreted with the follow- 
ing engravings. # # ' . 

The XIVth Plate exhibits the manner adopt- 
ed by Count Ruraford, for setting boilers. The 
particular purpose fbr ^diich, tliis boiler was 
intended, was the process of brewing ; but the 
principle being simply that; of boiUng a large 
quantity of water in a short time, the mode 
of setting is equally applicable to boilers in- 
tended to produce steam for heating buildings. 

, The ash-room is small, as shewn at a, fig. 
1, and u, 5 ; it is capable of being closed witli 
an iron door, funiished witli a circular regis- 
Jfer, ( sec Jig^. GJ^to regulate tibe admission of 
air to the fife. • Tlie upper j^rt of the ash- 
room has a contraction just under the grate, 
which Count Rumford conceived had, a con- 
siderable eflect in augmenting the heat , of die 
fire. The firerbed is formed a . concave 

porcelain basin pierced with bole8,<aa order to 
sustain the heat more eflectually than iron 



8U8PBKS10N OF STEAM BOILEIM. 973 

bars." The fire-room large, and the back, 
as may be seen in fig. 1, slopes gradually from 
the grate to near thS back of the boiler ; ^but 
the sides are carried up almost vtTtical, as 
-shewn in fig. 5, to* allow room for the side 
flues under the bottom of the bpil^r* The 
feeding-hole is a little above the grate, and 
has a short dead plate; ritghtly sloping to- 
wards the back. It is closed by two doors, 
one within the Other, as shewn in fig. 1. The 
brickwork on each side of the ash and fire- 
rooms, fig. 5, hy hi is worked hqllolF; as is 
also the back of ' the furnace, behind the ash 
and fire-rooms, as shewn in fig, 1, h. ' These 
hollow spdies are economical, and they add to 
the durability of the furnace by preventing its 
unequal expansion. 

Hie flues proceeding from the fire-cham- 
ber are represented in the horizontal section 
fig. Sj.beitJg divided to the right; l^ft % 
the middle partition at tho back, and hav- 
ing reached the front of the boiler again, carry 
fM the imoke and hot air at the back by die 
flues c, c. Fig. 4 is another modification of 
the flues at the back of the boUgfi in order 
to retard the escape of the smoke and hot air 
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till it shcBild give out all its callable heat ; but 
Count f^mford found the more simple at-, 
nmgement of fig, 3 roost advantageous 
in practice* Fig. 2 is a half section of fig. 4^ 
$heam vertically. 

The boiler erected at Munich by Count 
Kumforil was 1 1 teet 6 inches long, 9 feet 7 
inehes ? wide, and 2 feet deep. The middle 
flue over the fire was 44 inches wide, One side 
thie 20; and the other 19 inches ivide; allj. 
were 14 inches g deep ; tlie narrow channels 
to carrjdthe heated air to the chininey were 
7 inches wide, and l6 deep; the circuit of 
the flame and air under the bottom cf the 
boiler, was, of course; about 30 fe^ before it 
passed into the chironey. 

In the original construction, with tbe side 
flue round th^ edge of the bottom, 1904 wine 
gallons of water (being the find: monsing bod) 
was heated in four hoinrs tour" minutes, wijdi 
die consumption of 573 Bavarian pounds of 
(hied pine-wood. The boiler being then 
emptied, and filled again with wat^, the 
second boiling reqt^d two hours and twenty^ 
six minutes, and coosumed 550 pounds ^ 
wood ; the third boiling ws» of l68d inn« 
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^k>ns df water ; it took t^ree hop^ sevn^ 
o^utes^ land ootisurned 650 pocuids of w^(^; 

lo die alterbd manner, widiout the cirqa-^ 
ladoti of the h^ted air^ &c. rouivd et^ 
of tlie boiler, 1^5 wine gallons of water were 
boiled in two hours fifty-nine minutes. 

The figures in Plate XV. exhibit another 
mode of setting boilers. *' The ash-room ex- 
pands ^om the bottom upWairds towards the 
fire-bars ; after which tfie firOHrbom contracts^ 
as shewn in die' mid fdmt sections a, 
figuTOS 1 and 2. It is supposed" fiiat tins 
figure concefitrates the heat more .efirec^ally 
towards tl^ middle a, fig. 3, under the 
bottom of the boiler, and thus increases its 
intensity# But it will obviously lend to de- 
stroy that part of’ the bottom faster than the 
divisions resting on the side flueit. The most 
economical an^angemeiit is doubtless that 
which Asperses the heat most unitbrnily over 
the whole sonfece of the boiler. In this ar- 
rangement the ash and fire-room project for- 
ward a litde from the front of the boiler, in 
order to allow the coal to be introdticed by 
'means of a hopper, c, fig. 1, or fig|,i.3. 

This hopper is formed of cast>>irmi ; its Viot- 
T 2 
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tom tunxs on hinges in the front, and may be 
moved by means of a lever attached to it : the 
top is also fijifnished' with a lid moving on 
hinges in the back. When" coal is to be addbd, 
the lid is turned up, ;^d!^ the! fuel put in, the 
bottom being kept in its place, either by a 
counter weight, at the end of the lever, or by 
some otlieyr contrivance. The lid is then shut 
down to prevent the entrance of air with the 
coal, and the bottom is opened, that the coal 
may full on the dead plath before the fire. By 
this mean's the gases yielded by the raw coal 
are burned and converted into dame in- their 
passage through the already ignited coal, and 
with a view of securing this,; the lid of the 
hopper may be kept I’aised a [little, 41 s expe- 
rience may point out, to. supply a i^all cur- 
rent of air to%naintaimthis cdmhilstibn. The 
stoking-door d, fig. 1 , is c^f^ded' before each 
fresh charge *of coal, to push the coal on the 
dead plate upon the gi^t^ 4tid thus make 
room for the new charge* 

The disposition.pf the flues#under the bot- 
tom of the boiler,^ 'its exhibited in fig. 3, mre 
exactly similar to thdse; already described. 
These Hues terminate in the back of the fur- 
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naccy at c, fig. S^rom whence the heated ^ 
and smoke is carried to the chimnev^ 

The unequal expansion of the mason^ is 
guarded against, partly by the empty spacos, 
a and b, fig. 4, left on the sides of the fire- 
rooni, and partly by the hollow arch,/, fig. 1, 
left behind the fire-room. A space is also left 
between the lower part of the boiler, and the 
wall to keep in the heat. 

The fifth and sixth figures of the same plate 
are to shew the form of a boiler devised by 
Mr. Curaudau, for the purpose of concen- 
trating the force of the fire to a single spot in 
the center of the bottom of the boiler, and 
forming this bottom concave, to the end that 
the retardation given to the current of heated 
air, by obliging it to descend, may cause it to 
give out more of its heat to the J>oiler than if 
it were rapidly circulated horiibntally under 
the bottom.' 

The ash-room and grating ari, on the com- 
mon constructibn ; the latter is placed under 
the center of the boiler, and therefore a re- 
cess is made in the wall that the stoker may 
get to the fire. The sides of the fire-room 
are' made,, to converge as they ascOndlj^ that 
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the flame and sur passes flarough a narrow 
throat into ^ lefl; ond^ the lower part 
of tjie boiler ; from whence it is carried off by 
the cbimpey. 

This form of the bottom of the boiler has a 
considerable advantage in resp set to the saving 
of fuel ; but its construction is attended with 
some difllculty, and the whole force of the fire 
being dire^d to a single point, this part is 
apt to get burned, and want repairs. 



CHAPTEil XXII. 


CONSTRUCTION OF FURNAfcES. 

FiGLaEs 1 and 2, Plate XVI. represents 
another mode of constructing furnaces, so as 
to make the fuel give out the greater patt 
of its heat to the bottom and borly of the 
boiler. fire brick or tile, o, extends across 
the bottom of tfie boiler about ninlwav of the 
depth of the fire-room, and thg back of the 
fke-bars haw also a projecting edge, fi, in 
order to defifect the current of tire Hamc to the 
bottom of the boiler ; after « inch it passes on 
ao the back of the bqiler, and enters two iron 
ffads wMch pass through the boiler, as shewn 
at a, Of fig. 2 ; from whqnce it again intatbs 
thrott^ the side Hues b, A, into the ^idtomey- 
flM c, ^Wn in fig. J . 
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This plan of extending the length of the 
flues as ^nuch as possible, in immediate con • 
tact with both tlie exterior and interior of the 
boiler bar been adopted by Mr. James Neville 
in his i^eceiit patent for an improved steam en- 
gine and furnace. The steami engine (though 
the most economical and simple in its ope- 
ration which we have hitherto seen) is not 
within th9|jh>vince of our subject to describe. 
The mode of economising fuel and consuming 
the smoke is hov/ever at once simp^le and 
effective. 

The fire-room, -which extends the whole 
breadth of the bottom of the boiler, is divided 
in the middle by a partition of fire-brick from 
front to bade, with the exception of a small 
passage or communication ne^ the back, 
which may ^ closed at' pl^ure by a 
damper. The. double fii'e^hamber has tv'O 
separate doors for^e reception of iuel in the 
usual way ; ’^and a common draught or ash- 
hole bene^ ; with’ addiiioiti4l draught-holes 
in front, if necessary^ in, 6rde« <to increa^ . the 
current of air. ‘ 

Supporing t^B ,fiflB. to be lighted in each 
compafunent of tlm fire^room, and fresh coals 
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aro thrown on the rightrband fire ; the pas* 
sage on that into the main chiinii0y« 
flues being closed by a damper, the smoke 4 
obliged to pass over the whole surface of the 
live coal in the left 'charSber, by which means, 
n^ly, if not the whole of the visible part of 
the smoke is consumed* On Charging the 
left hiiid fire-place with fuel, the reverse 
opening and closing of the da^^^rs is, of 
course, required. 

The,consumption of the snioke in this man- 
ner not only obviates the nubance to the 
neighbourhood from the dbengagement of 
densq smoke, but it enables > the flues to be 
extended to a greater length in contact with 
the Dealer, , in contequence «f their being less 
liable td be' choaked up Wi^ soot. 

Another arrangement,’ and perhaps the best 
(in all respects) which has bein devisetl for 
consuming the smoke in steam boiler furnace^ 
b that of Mr. GeO. Chapman of WHitby ; an 
account of which b given in the ladt volume of 
tlte Tmns^tions of*' the Society of Arts, &c. 
from whence the following account b mi ab- 
stract in Mr. ChapmCn^s own words. 

** 'I'o heat the air before its adnus^lha into 
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tbft fuiinsk;^. I do by casting the g#ate- 
bari$ hollew frotn end to end» so diat they 
i^rjE a s^ies ^ parallel tut>eB» ^faneh open 
into two hoites, biMSi placed in £rodt; and 
other lj;thind:' the grate. Ih.the h^ont hat^ 
directly Mndctneath the fire^ocn, I make ft 
register to open and shut, to any eisttent, at 
pleasure. The other end I connect wUdi the 
brick wodji^irectly under the hre-b)ddg», 
which fire-bridge 1 make double, with a small 
interval between, say one inch ; the k'terval 
to go across the furnace from side to side, and 
rather to incline forwaiid, or towards the fire- 
door, so as to meet and reverberate thssme^e 
on to the ignited fiieihi the grate, which causes 
it to inflame and heconie a sheet of bri^t fire 
under the bottom of the boiler. 

** From what I have saifd itkill appear, that 
i|' the froi^ tOgnter n Opeii, oT partially’ sCv 
will be a great draught of air through it, 
along tbe ktertor of the graite-hars, th^ce 
iato^ fiti^ of the fire4icklge, and ef die 
onficeut top, which ak.wilfbe heated id hs 
passagie tbtou^the bate, befilre it cettieo in 
contact with wheh it w3B’ givk' entt 

its oxygeat and cause tt to infiame. 
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** £)uclt was my view oil this part of the 
subject in theovy, and I have found it to sue^ 
coed in practice, in a sihaU engine of my cwti„ 
But 3 further impronremeni was nec«>8sHiy tcii 
mako it cpaite There are few .people 

wdio are aware <iof the extent of the fnischicf 
ailnng from the oljl method of charging a 
gyate by the front door. Now, in my engine, 
(which is only two-horse power), I^tculaled 
that every time tlie lii'c-door was opened to 
stir the fire and replenish the find, there could 
not be less than from forty-five to fifty cubic 
foet of cold atmospherical air admitted into 
tl3« fophace, which so cooled the heatodgases, 
8tc. that, however complete the plan was in 
oCher respects, the smoko could not possibly 
infraine^ from being so coo^d, till a consider- 
able thnp after the fire-door was shdt> 

To obviate this I have adopthlth t[«rt-iron 
hopper above the fire-door, widr a at the 
bottom that bus two prrots at mih fflde and 
i^iend at the i^her^ pivot goes- ihrough^ 
ditf'knd' of the hd||)er,.aird has^ a counter lever 
to hebp type ^t' when a siifiicient ^an^ 
tity^ <rf (ioaJ for a charge io on it. The top cf 
thh hopper is covered with a tid whid^'T shut 

11 
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down during the timei,of firing, then, by lifting 
the lever M'hich opens the type inside, the 
coals slide down oit to the fore end of the 
grate bai's, which iis bi^Iy the work of a mo- 
ment. It is«vident that no quantity of cold 
air can thus get into the furnace ; in fact, it 
is not possible for any person that does not 
see the operation of firing, to know when fresh 
filel is added bjr looking at the top of the 
chimney. The smoke that issues is never more 
than a light grey,, just perceptible, but in a 
general way, is not seen at 

“ The coals last admitted, after lying a 
short -time at the. front of the more ignited 
fuel, become pariially coaed, and just before 
I admit a fresh supply, I push the last charge 
furtlier along the grate, by a tool made for 
the purpo^ which remains constantly in the 
furnacei l^ponsists of a plate of iron about 
four incnes broad; its' length goes ^ross the 
grate , ;witl^ a round bar of iron livhttcd ihto its 
c^n^ at right to . ftmn a htmdle, 

which eoines thio^h i| lb fhe bot- 

toin of the fireMpor, jslii^g biough for a 
roan to use .widi j^th hands, so dijat he can 
dthef pp^h fi^, ,pr pull towaidif; him, 
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manage fire within, ‘'witlioiit opening the 

except when t^e grate wants clean- 
ing, &c. 5tc. For better knowmg when ’the 
wants stirring, or ^replenishing, f have a 
hole/ about an^*inch in diameter, in the fire- 
4oor, to look through, covered by a piece of 
iron which hangs by* a rivet above. 

“ After I have used the above instrument, 
1 pull it up close to the fire-door, wlicre it re- 
mains till it is again wanted ; and the coals, 
when let into the, fire, fUl down beyond it. 

“ The above-written account, constitutes 
the whole of* my improvements ^ fares is 
requifed by the felociety, but not the* \ihole 
of the advantages gained by my invention. 
For instance, tlp^e dm^bility of the grate-bars 
by the admission of air through them. I may 
add, that I examined my own yei^terday, and 
l*do not fijid them any worse, although they 
have been*in use four months. In conclusion, 
I beg leave to refer you to the accompanying 
cer^iicates* by geqdemen who have had an 
importunity of per^nally viewing my improve- 
and who, I hatter myself, are all people 
of the first respectability.”' ^ ' 

' part of Mr. Chapmafi^s inven- 
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iiou» respecting the hopper and niode of sap* 
plying fuel, the reader will perceive is only a 
blight modification oT the m^odh previously 
in use; und shewn in Plate XV. But <he 
mode of supplying a ciirrenf of hot air by 
means of the hollow bars and boxes is % ery 
ingenious, and no doubt, more eftiictive in 
de^carboni<ing or consuming tbe smoke, than 
any other plan which has been hitherto pro* 
posed. 

Mr. Chapman truly remarks, that it is the 
reduction qf temperature which principally 
occasions the evolution of a dense smoke, on 
chmging a boiler fire with fresh co^lti, in the 
ordinary' way. Could the charge of coals be 
heated in a confined chamber or hopper to a 
temperature of about 600**, previous to their 
being thrown on the fire, p^haps the escape 
of smoke would be nearly if not quite invi- 
sible firom the clmpiiey-flues, Vi^hilat another 
advantage resulti, in point economy, 6nin 
the tt^ngemOnf of Mr. Cbapinan— tbnfr of 
preventing the Vedueddh blf temperatuit be- 
nealh dm bmW'; and^ consequently Iteeping 
up th& coaatani^prodnetion of steam, , ' < 

Plate XVI. fig. S, delineates die of 
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B fiimace which*, varies ha some degree from 
the before The coal 'is intro- 

dbced'by a h<^per oveip%he hstot of the fees 
thipu|^ grating which prevents 'the pas- 
of large coah 'Ihet-Stor is** admitted to 
the fire, riQt through ah ash-Toom and grate, 
but through curved *bar8 in the feont of die 
ficf, the same as in an ordinary .stove grate. 
The jburmag co^ is pushed tbadkwnnd by tHe 
attdeer along a brick heartb hndei the boteote 
of the '‘boiler, until it& ccmfeusrible matter 


' "it 

bemg exhausted^ the cdal iredidcoi^ to caivdbris 
fidls into a pit in the back of theferiiace^ febm 
wbenoe they are tahpn out by^if side idotev net 
aem in the section. . 

The air that Inus passed through the . bitm»^ 
ing coal is conducted by a i^ue iii the back^ of 
tbe fern^ into another wlricb ixatees leng^' 
wise from the back to the front df the boiliei^ 
an w the figures 1 andSi'* V" ■■ --.yiy'i'.’* 
.Figi 4, Plate XVI, is another variety in the 
ceeaaoton’mpdc of ^tting l^drst; 
fedevel, mid brou^t forwa(F4 tei 
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the daiii»» &c. to turn downwards, for a few 
inches aiid to rise up and^pass along the 
bottom of the boiler, to the back, where the 
due ascends and is continued horizontally 
round the boiler to the back again, and^from 
thence into ^the flue of the chimney. 

At the commencement of the smoke-flue, 
that is to say where the two bridges obliges 
the smoke, &c. to turn down, openings are 
made in th^ back wall of the ash-room, and 
fire-room to admit a supply of air to the 
heated vapours, and finish the combustbn of 
whateveor matters might be carried, off un- 
burnt,, for, wafit of a suflipient supply of air. 

Th^ outer flue, c, is only necessary when a 
boiler is made to evaporate brine, sugar, or 
other hquids for preparing', for crystalli- 
zation. In this case a Wide steam-pipe fr^ 
the back of the Wlet is betwem the 

bcdler §nd a flue of kind, andW . opening 
be^g l^t in the fr^t^part of the boiler, then . 
theVfira^beinp the hrind or .other 

liquid hibpighr’th^^ .^a,^ a^ will 

pass along , . liquid in dm 

boiler, and pa«i,doWn'tliis^"hi^ dm 

bottom pf the fiiraace to dm; adi-pi^ 
carry the steam along with it. 
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This currant of air not only promotes the 
evapordtiony it also carries oiV the steam 
and passes it through the lira and up' the 
chiniuey into the.open atmosphere. 

An ingeniohsT 'method, of condensing the 
greater part of ’the, amoke or noxious \uponr 
from furnaces has iweei^ receiitly proposed by 
Mr. Jeffery of Bristd ; hnd, in the process of 
smelting oreSj or in nxelalhc lurnace.s, it is 
likely to prove a valuable impl•o^ (JInenl. 

The flue which proceeds iuuiK^iiauly from 
the fire-chamber ascends to a eel inn lieiglit 
in a vertical direction* aiul then pu»s( ;s. hori- 
zontally a idiort (listanco, wlich it is made to 
descend nearly , parallel vvith the aiccmllng 
bittncfa* andhaci/ing its extremity opening near 
the surface of thd*'’ ground. 

Over the top of the descending One a as- 
wait^ ‘ fixed, the bottom ol which 

is pmTorate^ with holes, bv which mean.s a 
shower of water may be kept runnitig atplca- 
toto, while the durnace is in operation. Tliia 
shower of water not. otily condenses the 
^neat0r part of the sntoko and noxious va- 
pom^ .which are carried ofl in tholform of 
blaelt wfkitor, at the lower end ot die flue ; but 

u 
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the passage of the wat^ also serres to increase 
the draught of 4:116 ina very consideF* 

able degree., p * 

Mr. Watt, in 17B5, took out a patent.ibr 
the ccwistruction of iRirnaces Whi<^ are 


what different from any of iiiose delin^ted 
in die preceding plates, tite principal draught 
through the frpe teing frapi above. 

The front and eide secfron of Mr. Watt's 
furnace is diewn in figai%s I and 2, Plate 
XVU. Tlie ash-hole, a, is only for the pur- 
pcNto of drawing out the ash^, it is made 
much Stoker ^an usual, i^d is dof^y 
stopp^, to prevent aiiy.frl^ diaught^of air 
through k. ^ 


Instead of a gra^, an a^ of fire^irick is 
thrown aciHisd the 

Bsb-hole door, to suppdk the coal : this each 
goes only to .frMT ioito tbe laslM'ok^ as a bide 
beyond the wall of the hopper, from , the 
ol* whitb atiod^r arch, d, is thrown 
ai#o^' the btokijf fhe a leige 



thrown 

across tlie aib-ntoilf '.door, toe two nUd^ 

row slits, d, in dto afreet 
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llie use of these openings is to adn^it a slight 
current of air horisontally into tlic mass of 
buming^ fuel, for the' purpose of consuming 
the smoke. 

The mouth of the hopper-shapotl fire-room 
which contains the coal is shewn at c, fig. I , 
a transverse section of it in fig. 2, and a hori- 
zontal section in fig. 3. Even with the mouth 
of the hopper, another small opening is made 
in the front of the fiimacs, tlie front view of 
which appears nt c, in fig. 2. 'fhis o[)C‘ning 
is for the same purpose of admit tu<g a furlher 
current of to strike against the flame 

as it passes over the bridge, and j)roceed.s 
under the bottom of the boiler from a flue, 
whmh carries it round the lower part of the 
hosier, and from tlience into the rlnrnney. 

Ihe same iiiyfSntor describes, m his patent, 
anbther fiiroace, delineated in the uftli figure 
of the same plate. This furnaci has two fire- 
places, one behind the oilier, the backs of 
op^ one into the oUkt. Jloth the 
frimaces ace of the common construction], and 
Ojaly hi their size. The front and largest 
«shd ft^p&ce, a. fi^. 5, has its grate pearly 
under the ^snter of the boiler. 

1 2 
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The small fire-place behind, ft, is to make a 
fire of cinders oje coke, for tjie purpose of 
burning the smoke of the larger fire of the 
front grate, as it passes over this clear fire, 
which being but thhily spread with fiiel allows 
the passage t»f more air than is necessary for 
its combustion. 

An the smoke heated air and steam formed 
from |jj|e conibusdon of the hydrogen in the * 
fuel, ought not to be suffered to escape from 
the boiler at a less temptreture thtm that of 
Iwifmg water, the heat thus carried off is 
sometimes applied to use, befoie they are suf- 
fered to enter the flue of the chimney. 

For this purpose some have made the com- 
munication between the fujrnace of the boile^ 
and the chimney, by an iron pipe carried ‘ 
through a cistern of water ; by this means the 
water was not only warmed but the quantity 
of smoke reduced ; and the wami water used 

ft 

to feed the boiler. , 

The , prinpiptil dewderatufti dn hanging 
boilem where steady hegt of no great intensity 
is wanted, is to give h proper propoition to the 
area of the ii^e and height of the chimiii^. 
The usual practice has been ^o tniild thedlihii- 
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|iey as tiigh as eircumstances would allow ; 
yetiUidess this is accompanied witli a certain 
area of the flue» the height may be pre^^udi- 
ci^. ’ 

Dr. Macquer first observed this iu his ex- 
periments upon the fusion of certain stones, as 
relate<l in the Memoires de T Academic Koyale, 
des Sciences for 176Y. Since which period 
a great variety of exjjerinients iiave Inicn 
made by practical men for the pu|(^oso oi’ 
arrivirg at sonte certain data in building 
furnaces. It appears, however, that every 
rule of this nature must have reference to 
the immediate object of the manufactnr<;, or 
Uie heat required. Tlius, although ihe air- 
furnaces of fqunderioji or gla.ss-houM> re- 
quire chimneys of great altitude ; yet in 
cases where a federate degree of heat is 
employed, the chimney siiould not be too 
high. 

The Scottish distillers availed themselves 
of the most scientific principles in construct- 
ii^ their furnaces a Jew' yeai’s since, so as 
to make the whole of the heat given out by 
the fuel applicable to the process of distilla- 
tion, and' consequently to work off their stills 
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with greater rapidrty<^ And to such perfec- 
tion had they arrived, , as to vfork off an 80 
gallon still, and fi-ch^ge it with wash, in the 
short spaee of^hree minutes. 

The fire-places of these stills were 15 inches 
deep, the fuel large flaming coal ; the grates 
4 feet 3 inches from front.to back, and 3 feet 
6 inches, of 4 feet wide* The flue of the 
chimney was always four feet square. The 
chimn^ was built 60 feet high, composed of 
ftwo walls, placed at three inches dbtance, 
but tied together, at certain distances, by 
long fire-bricks: the inner wall, was 9 inches, 
Uie outer wall 18 inches thick at bottom, 
narrowing gradually to 9 inches at top. Whe^ 
the chitnpeys were buUt only, 36 or 40 feet 
high, the draught was not suflicicirt, atid 
when more than 60 feet, it was too strong, 
and the bottom of the still, was injured. 
When the chinuieys were built ‘;olid, they 
were apt to' give way from their unequal ex- 
pansion. . ^ 

From ptopi^qns for diltiiiery-fur- 
naces, ikvdl imy 

man to calcukte *otb# prop«orti(m for 

obtaining a ^ven heit for mtl^r oper^ns. 
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If die chimney be too high* more air will paas 
Jthrou^ the fire than is necessary, in order to 
consume the fuel; while a ftiiinmev too .-diort 
will not have sufficient driiuglit for a large 
fire-room. 



CHAPTER XXm. 


OF STEAM APPARATUS. 

||n order to apply steAm thus produced, for 
heating buildings, it must be conducted to 
the various parts o£ the building, by pipes 
properly disposed. 

These pipes are usually made of cast iron, 
about three inches in diameter, and as thin as 
they can be formed, which b ratlier less than 
three-eighths of an inch. 

In some cases, as in laundries, copper pipes 
are preferable, as iron pipes would injure the 
linen. « 

Pipes of tinned iron plate also occa- 
sionally used. But although cheap in the first 
instance, they are far 1^ dun)||^lef and (un- 
less painted black) ^ve out very little heat 
in proportion to their surface. 
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Lead jnpee are totidljif unfit for conveying 
8teani»£is its beat expands them so much, that 
they lose the power, of retraction; and by 
frequent repetition of 6eat, they at length 
open in cracks. 

The quantity of surfoce of pipe neces.sury to 
beat rooms, depend^ altogether on the nature 
of the building, the degree of ventilation re- 
quired, and the .temperature at which llic 
rooms are to be kept. .. 

In eotton mills, according to Mr. Bucha* , 
nan, the space^heated by each square foot of 
surface, varies from 170 cubic feet to 200 ; 
while ^ small chapel was made comfortably 
warm by only a square foot of pipe to each 
400 cubic feet of area. 

In these calculations the steam w'os of tlie 
strength usually qpoployed by Messrs, Boul- 
ton and Watt ; that is to say, with the safety 
valve on tbjb boiler loaded about two pounds 
and an half to the square inch. 

Mr. Tredgold’s mode of calculating the 
quantity of steam pipe ncce.ssary, has been 
already ^en^ 

The direction in which the pipes are placed 
is also of^considerablc importance, and might 
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to be peife^j tndependeRt of the biulding 
they ere, infeeaded to heat Some perscn^ 
have eRdeaveured to make the verticsd pipes 
serve as to the doors ; but this is by 

no means advisable, as their alternate expan- 
sion and contraction by heat soon destroys 
the connecdmi of the doors with the walls, 
and renders the building insecure. 

In general a pipe reaches vertically from 
the boiler to the top of the building, having 
hmizoaitai hrapches ^each door, wkh 
to each| so that as. many or die doors as are 
desired nmy be heated) with^t expending 
steam owhere it is not wanted. The air conr 
tained m the pipes, before the steam is let in) 
is allowed to escape by opemngs with cocks 
at the ends of the horizontal branches ; and 
the steam condensed in them is conveyed by 
.small pipes connected with their respective 
mds back to the boUei^ 

Sometimes, (as ih Mr. ihiuldswoTth’s cotton 
mill) the main proceeds v^^cally to the 
upper door of the huUding, thm honepBtally 
along that door to the fur^ei^^, vhm)^i|t 
descends to the next, doorv mong which it 
proceeds horizontally t and ithus succeauvely. 
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until it reaches lajrcr floor, and boiler 
Ij^aiau « In tius inode^ all the doors , must be 
siup^arly heated } but should any accidenj^ 
happen to tibe pipes, the heating of die wliole 
must be etof^ied, until the repairs aic finishetl. 
-i“In hehting cliUrche^^ tiie pipes are usually 
ctoried roumi the Wflls, under the scats. 

Whatever method is used, a cock, should 
be inserted at the joining, of die main pipe 
uith the boiler} atid in general (he ends of 
the pipes slutitldhave small, ope* tings or cocks 
not shutting closet to allow some steam to 
escape, as w^l to prev^t the return of air 
into tbe pipes, as to shew that the stctani fiUs 
the whole length of the pipes. 

When it requires several pipes t(> protluce 
the necessary quantity of surface, tiny should 
each be furnished^ with cock.s, titat tliey may 
be filled separsutely with steam ; and (Itus the 
quantity ofbeating surface may be augiueuted 
or diminidied atjpleasure. , 

Many« methods have been used to join the 
•dlveral lengths of steam jiipes, according to 
fill' idtuation^ which die pipes are placed, 
are in the XVIilth Plate. It 

is m.fdl Ottse^ necessary that die joint^ should 
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be held together with some force, otherwise 
the alternate expansion and contraction wiU 
soon render them incapable of confining 
steam. • , 

Ihe roost simple joint for horizontal pipes 
is that called the spigot and fosset joint, 
sliewn in the four first figures of Plate XVIII. 
In this mode of joining, the spigot or end of 
one pipe is merely received into the larger 
end of the other pipe, and the space (which 
ought to be as smml as possible) is filled up 
wito iron cement — ^Which is formed by a com- 
position of 40 pounds of iron borings, beat up 
with one pound of sal-ammoniac and half a 
pound of sulphur. 

If mu!itdi inequality of expansion b expected, 
the joint may be stuffed with hemp, wool, or 
cotton, mixed with stitf white lead paipt, 
ground with, a little red lead to harden it. 
Pipes joined in this manner somelima^ break 
in the fosset, from the grei^r expansion of 
the spigot. r , ‘ ■ 

Pipes cast of an uniform diametor through- 
out their whole length, are ooBiiected by the 
common diimble joint, as ethiWed in ISg, <5, 
6, and 7. The thimble, whlJ^'b a short 
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cylinder of cast iron, b«(ing previously dmwn 
#rer Wife of l3ief pipes, their ends ars brought 
together, and the thimble drawn over > thft 
joint, which is secured as before. 

■ Spmfetitnes the thimble is compised of two 
hsdf cylini^ers, and secaircd by a hoop or two 
of wrought iron round it, the ends of which 
are livetted together, as shewn at fig. 8. This 
is pincipally used w hen the fosset of a joint 
has cracked, and it is necessary to repair the 
joint. « Bat more usually the two pieces of 
the thimble axe made as in fig. 9 and 10, with 
holes to recel'VJi screws with nuts, by which 
they may be fastened togedier. 

The ends of plain pipes might he placed 
home against the edge of a ring, turned up 
externally pn each .side, to receive tlie pipe, 
and leave only ap>small vacancy for cement, as 
in fig. 11 and 12 ; but this joint is manifestly 
inferior tc.any other method. 

'Hie ends of .the pipes are sometimes csist 
as shewn in fig. 13, so that when the ends arc 
brodg^t toge^r, die joint is made good by 
a wWti^bt ijfon hoop, which is screwetl or 
ridettod if See Jig. 14 and 15.) 

But the intiongest and best joint is diat in 
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v^hidlithf^ inpes nrtf ^t<<trith fiiuiches ut l^eir 
cfnd»>‘ having holes in fh4m fbr scroAvs, which, 
hy tiwar nuts, bring the flanches together : a 
piece of ftamiel or mill-board dipped in while 
lead paint being previously pla^ between 
rim ilanches. The figures 18, 19? nud 
represent these ilanche joints, which should 
always be preferred for horisontal pipes. 

The joints of vortical pipes are kept tight 
by the \raght of the pipe, and they have 
uWlly only a small shoulder at the “upper 
end in which riie lower end of the upper pipe 
rests, as in fig* 1*6. Someri nes the shoulder 
is made, as in fig. 17> oh the inside of the 
lower pipe. 

Tbe small wrought iron pipes used fbr 
cetttrintnrication, are joined what is called 
rite union johift '^hich is a kind of riiimble 
which screws over the jeini^ os is represented 
in fig. 21, 22, and 23. v 

^ For bends or ari^ee in the direction of the 
pipes, the pipe^ areca.^occonlitigly;, tfe riiewn 
in fig. 24 and 28'i ihe joints theief repressed 
are common spi^ and IbssetiofOti ; ithV 
others mighf bfi'hsed. 

' When a bir4i|dh*fs WdntedT to be-^ven ' off 

12 
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froca pipe; k hole oif sufficient size may 
i?e qlty'^ iuRndt pipe added) and the j<Hnt 
sedored by what is cajUad die saddle jcinlti 
sbcwia in 25, 26, ^7. end of the 

b^oh is made to fft baM* round the main pipe, 
piece called the saddle hts the' other hall^ 
and tibte whole is connected together by twb 
wrought'iron hoops, as in die hoop joint. 

When etemn is to be conveyed to a dis- 
tune* ihe greatest care is required to preveiit 
'^itg beat from being lost during its passage. 
ipMr this purpose the steam pipes must be 
iadlosed in pipes, or in wooden cases, 
tnay be fUl^ either with chaff', ashes, 
cr any siniSar matt^. These pipes should 
about three inches diickncss of the 
ljUkig kff rquad the steam pipe; and if con- 

is becoming common 
ih gahiene, they idioold be farther enclosed in 
dfi^ in j^ider tb keep them dry. 

‘cheap mode of confining the heat as tlie 
pf^ tht^gh places not wanted to be 
wrap straw ropes round tliera 
et^^«rabl^ thiefaicss, and covering it 
tiidi^-k'^a4hig of moriar.' 

advisalde to i^um the 
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wsittet cond^Etfsed in the steam {upes to die 
boiler,.})^ a smtll {»pef pioceeding 
. j^d) (^the ^rbontad branchy to die cisteni 
of lhji b<^Uer#t'lhe bratiches having a goalie 
slo|te given thi^, to J^litate the passage of 
thif ^ater ; although) in geit.^ra4, the 8t»ahi 
^ill diive th#: water b^ore it) unless. the dia- 


m^r of the pipe is vei^^ . . 

. ' yjEpnOfts methods are used to close the ends 
of 4be sb^aSh ^eS) permit the passage of 

the gir) and the water h^f condensadon^ > 

IHie original and most usual termination of 
tho^n^picb steain pipes is sliewn in Plate XIX. 

J?»swhi^ O'-is the end cHT plpe» 


li) aami^. pip^ with a pock, which as opraied 
t|^b^ die hre is lighted, and- albwt . dte^iai^ 
«g|ie of} the ait*; steate 

t^imed, and a small iquandtjioidjf 4^ 
ateiMn is lallowed to by? dte' {»pc^ ^ 


wb^ comm\micates>^^ ut^lbi 

air-jpipe, betwe€|i|]!^',~t^^;. and .tbe-'ab^ 
p^:,.d' pijp^ ■ 

Tecm’psi^ 

in.'^ s^htei .leustl^'dilite 
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4ee|^ to {sr^vent die wat^, which serves as a 
^roDA beii^> thrown out by die sudden 
oscillatioiis to which it is subject: and the 
ay|dtoii itself must be care^lly guarded 
f^ainst the ac^im of frost. The diameter of 
the pipe of this syphon "must be sufficiently 
to carry off the water of condensation 
as ffist Ss it is irnined, while a larger diame- 
ter would on^ expep^d hpat in vain. Wherever 
a Rofficient depth can be obtained for placing 
thb syphon, it., is always to b6 preferred for 
the purpose of resuming the water. 

Another kind of syphon for carrying off the 
air ai|d water of condensation is shewn in %. 
5 ; a, is a close iron box connected with the 
under surffioe pi the chds of the branch steam 
pipes, c, is a sji^^n pipe w^ch connects tliis 
doee box, ^ with a ,inmilar cast iron box, k, 
(frhich isopen at top,) and has a pipe, that 

leads to th^^cistem c^ihe boiler. The syphon 
bdbg filled with water, the' air dnven <m by 
the ateaiti the water before it, and es- 
01^ at die open top of the box, 6. The 
antaltltiMMlei^ by, the -steam pipe pames 
off byihe pipe* <h the syphon n* 
tiayiigfiill. 





^.■.meaai ipf _jS>.:C0clfi.-^''l|6 
CHGk ^lll^".OV 

. iiea^; .'|»pe $.' Wve 

isjaaovii^ 


t^e .^itd^ siic6BM!e of ^flr ’stecoi^.pipor aof; uor 
bo?^v.%':'febnt^ng ^ .puppet :f»»l!ra,/ #iwao 
opening i$.i^gi)lafee4 fcy jk-levei^lawi^'llii^k^ 
Jow -lmli.of co^f^et ^iiawi; .Asi^iiwtet 
con4niayMf\^’'ti^.^B^ it 
IjOK,. 

ionts -m/m w ^pi^t 
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istm 

‘■<sttif''iiaill.ife^‘tesifcte<^ m length tJf‘€ 0 a^'iroa 
#la^ih ^pi]^ is 'snfficf^, htit MV. TrettgiW 

'"^Oyp^iihife nf niiv^cli to every -S- feet'-in 
the wrought 

imn/nttd^^nned ii^rihwi't^o-tenths for eswh 
10 feist of copper'ji^r ' If leatfpipeli were to 
be tt^ed fer .expansion would. I>e 

about sevlen-ten^’i^ ijit^Ibr every 30 feet 
ib lehgdi. Bufc-folliile^ratiirh of the oondti$ed 
(whiibfaisliht i6idy;*we ‘that caor/Mfely 
Ife inado hf theaii ia#hea^g by stesaa,) ^“ 
fifth ho suffihierit. 

to fet theho^- 
t OH ibllcrs, that their 
hotbccWsfeCd. fig. 13, eX- 
[» pipe re.stii!g on a 

]x!en made in 


reiepect expiuiraon' of the pipe*. For 

to allow tdom 

¥^^■'-#11* , , . -toil' eoanteract the effect of the 
* hj^: eiideavotired to ttipfii 




altise. 
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paratui 

of'^ln cd|»pei’, P|iite"MXV^%; i aad SjfliOiii 
9 feet in lEiUnetsfcr; wii|ch“iTO^ sGfpiwd Id the 
flancbes of tHfe jpipes* ; 5ibf elasticity/ ’tite 
c*^!**^ Allowed it' to ^e^Wy> «i wdl to the 
csoin|>ression\piodi]4fd by the exfManskm of 
the pipei, as to the’ pulling out by the retrac- 
tion of thefttV “ , 


At Butteriy irrm works in Derbyshire a 
loose thiinble^oint wBii^tiied for tho iai^ IPt” 
pose, the ind hf the'twd jpipw <t aad#^, %. 
3, Wate XIX, are tuWed troe <wi 

and 4 tillable lined wkh tin ia<i»ed#r'ettiwt- 


ing thd joiot, in wl^ch th[® 

pip^^^ifitit like a jpiBK»k 

thiecM|dtid^ of inch bmg idkmed iir 

thletir'a|dd^. '’' 

Mr. fmgdold proposes, iodonnect thftf^pes 
by to one Apf shiit^ leb^^ 

]^pe - of anmUer tihieh 1d&des^^'« 
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If A sisBibr raodej^ the same 

W %I0,^ A hole is made 
m the!.lqfS(i»r steam pipe to 

%e aif Ae end of the pijw i» 

rjei^ed^A &eb«H^ieo|^<^^ a pijfxJ of suffi^eiit 
diaaaerf^il# r^ p’y?c, and a tbpi 

lin he^t^ .^e two. This short 
pipe if 8Ct«f«ed fo^i^srall or a beam».ao4 has« 
as w4l *|S ^ answering to that in 

ike steam .pip^. The, air driven forward by 
.lte.ilteam pa^s ottbl^ these Holes, but as the 
.steMtei>pipo >be(M9S)eS. h^«ai)^ lengthens^ its 

®horfc length of 
:^p€^‘attA\tiM^^b^w c)b^ On the other 
iiiami,,s»heoH^ po*'tion 
iaiiK%jdm>;ittpe^^^^ ab<i shortens, the 

ho^te griMiaafi^ come together and admit tlte 


in Wd, 54if. Houldswordi took out a pa- 
teMt li^ discharging air, or air and '*ondensed 
ateam fitoni ateom pi^, in which h made use 
^^^pxpfnrfm e^^^ of the steam 
tS%,"f.9iir''*how8 one of the? methods 

rises, but which 
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is closed' with a p]»te,.bayii^‘‘m4rale:4ii Jf fiar 
the seat of«d^ VaJ^; this talve^ wBchvdtelddi 
be from oi»>«b]di to one-third, tho; dHuaeter 
of the steam moved bjr a rod attk^d 

to oi}e end of a lever and wei^t, the oihef end 
o|,the lever is atte^dd bj a rod to the end of 
the steam pipe. Ute valve c^ens into a» boix:» 
c, from one^silth to' ^otie^fourdi die diameter 
of the steam pipe, whidik closed at top; hj^ a 
stuihug hor tinrbngb 'idh^h the rod of the 
valve passes dnd has *a pipeidn ;the.»de ib 
convey away the'sar of the pipes. > 

Wh^ steaih is: admitted into the |apii^ 
the heat cahses th^ to expaald $ hi> 
queace o^ which the, rod, attached^to tdk and 
^ing Med towar(|| dhevhxed 
action on the lever Oanises 1^.5^ Sbal^~as 

soon as the^ pipes have acqn|t^< the >{W0|^ 
t^lierahmi for wlnchithe taW » 
andh thbs^ ^mrents ^ihe steamy 
the abr. vwhich -had" ‘hqen • didi^ , ■ caa^M 



steam |epes»; 






<di2i«^l'wh$n .jibe* Pteam-ssj^^ 

W attained sE'certaw^peraW . 

f«teiaed»iiiridun it <!iondensed and fori^ a 

idsteii^w^rves m 

aok o£ beat aftor dieateam) w i>o longer 
albfiadi ttndliticodb^^ tfertw taiapa?:a>l^re; 

TOlapstfieM wi*^ out tlw^gh 


4Jia-iJTOliir*t^ v-v. *.j-« - 

WB«d hy’Mr. Ifoi^wrqrtb 

;-fe# ili».Ht)a«E.piif||^ deli»ealed-iM»v-%-r7» 

J*la)te fltewn 

«i^ i^/'atciaoi 

iboa^^i^^oJof^Bd at top» wJudb ia screwed do^n 

^ Inwall. 


taiye|fc'ao» ,adj}?i^, Ini^ 
bgr ineaiia oir It nut <M*4 fCfew^, that it may 
tfco open ondof 4<» *^ P’P® 
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when this is pushed in .by the expansion of the 
larger steam pipe.;, dll when the air auiJ cobk 
dcjnstd water is carrl^ off by the pipe, c, 
placed in the hiWest part of the box, b. Mr. 
HouldsWorth prefers this method when the 
steam pipe is of considerable length. 

Having now described the vaxioas methods 
which are in general use hw the purpose (ff 
wanning buddings fay at heat, it mi^tbe 
expected that we should give a decided 'jMte- 
l^rence to spm^ one over all others. But ^ 
the mode of supplying heat, as well as the 
temperattire''requir^ must altogether be ro^ 
gulated by the extmit orthe builchi^, and the 
manufacturing or domestic uses (ox which it 
is erectedf an intdligent wmhnum tor eegi* 
neer will dud each bf the lands of 

apparathil h^cre mei&donedpoaiiamiKitim pesuK 
lim advantages, underi^eientmiuufiista^ees 
btttwhk^m m u m ijlaa c etitwooM 
necessai^ nr indeed impoMihb^afiaid^ heiew 
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OS^AVtmm BOT-HOXTSES ANB 
CONfiBRVATORlES. 

A'VTAii Ihe detailed d^icrij^on already given 
of4lle'«raurinus oaodes of disseminating heat 
in fKtbiic and piivate edifices, by means of 
WMmoaii'atid stefun pipes, it can scar<fely be 
llS^wi^l3r'40^laeapi|^^ what has been mid 
f<» tike ^iwi^^oae ^ iliewtiig its «^icirfaon in 
wamilag or garden stoves. 

$liA--ia(iaH» {Nribaples and nearly similar 
oi atnasgement wiH apply, cither in 
yrtM^iktg etkd ' ventilating busings for the 
better aM s eavathw a of the animal economy, 

and growth of plants ; 
witifek tSli* dMferanMm,---that animal life is fur- 
the powi^ acemamodating 
to etlepry idcissihide of climate, in a 
^seatitr thtui vegetalde life. 
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more Jnerfect oPgMiization of m^, 
which impartis' that kind of mental' energy 
den^nninaied ^uiTRger is dou|jtleg» a material 
in^edien^ iii^ sdstaining the" biin^al functions 
of the human race in a state^ of health, whe- 
ther placed in the desolate regions. 6f eternal 
snows, or traversing the burning kands of cot- 
tral Afiica. The hofsei d<^, 'sec^ 
other quadrop^ds, haw klao the factalty of 
resisting in an eminent degree die opposite 
^treiiaeabf (dimdte and even dte most'fipid 
ehafig^ . bf tempemtcaw i ' whilst &e 
classes aiiimdt creetkm ads; apf^ntlj, 
defioii^t in of 

chaMtt-»f in' e»S6i^ |M#0trion 


4|)«5r 9i« less able 



or mkiefA. 

erer^ 4t|f^eg;^ latitude fcom the 

la pol^ W^tiutoiibo^ its pec^- 
Ulff^lenet^ t^fiSiesy «r;vlineties, in tlie inteff 
eiti^ prodttpdons the, vegetable kingdom. 

itt.,.aj^d^gfea^5^ iov die disadvan- 

tages p{ jd^inate m H^ritaiit, ive are com* 
{>d^ta. employ artiddifd heat, for nosing die 
l^tm^^tecies of V(^table8i» And it k truly 
gratifying to wUness the advancement \»hich 
made /widnn » j|^ years in this 

.fJ^iiJ9C» tl|e profound researches 


on the 

]lgSi^^aojg^- ||Miik!,<^mid the establishment of 
th^ ifOi^lcm H Society, have>«le* 

: ait to a most inter* 

! lo|F ..science ; . k has^ produced 
race of operative gardeners ; 
m the extensive, pttbhc, and 
.|p ji^PiM .adjacent to the oaetropolis. 
sdiity and Htecidity of .dns pn* 
4^ cdititai^ impoidog new 
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fit»ca every part, of QiodtiUttiKniJiziog 

tl;iem in this ftU o£ priMtir* 

log tile ixkmM: advontagep ,to et>^ 

Witij. itfga^ Jo the gciwi-o^ ^«wiiagai«i» 
or ^»>lHnny. to be observed hoC^hoHil^^r 
pl8uat*stove8— ^it would not be necesseiy* or 
evm proper to enter into,*'— in a work cnntioed 
simply to tile production and disti^lHltion>of 
heat, . But it may not be improper to ofer a 
few remarks 6n tiie spe(^c agency of heal in 
tbe process of veg^mioni- . - « , » 

. That AU'Directing JPower . whicb nrdlated 
the beautitul dirisi^c^ o^efaMtion, tbe^iltgetalde 
kingdotn,)# dcuibtiesabejjrond otWio^Riprelieii*- 

aion* , : But^tbe 

app^; to besof^lrt^e 
demcoietiW^nv ■/ yi ^ 

We tbouM iB4ee4^.rfttii^ nwr finteder 
to, tb«i;,'x4hxa)tie Bmayn iiyf 44rv ifni^ taiid 
.otber, genlllemWm ^ 


AKO OOSMVRVATOItlES. 


817 


W6 ftf^WQiximate to natiEre in the management 
the ta/ot^ |>^rfecstM^ be th^ v<^- 
able or fruit ^nodueed. . For i^>en in ourlicite 
managed stoves, the exo^ fruits scarcely ever 
active ^e flavour of the.iMiiturBi "products of 
warra^ latituf^es. And ifliitt ^n usued .to 
ascribe inferiority entirely to the 'want of 
that agency,* which is impart^ by the direct 
rays bf the sun. ' , 

fltai the sbla>‘ ray exerriises a'Voost powerful 
ittiaeace in the frpctificatiod of plants b w^l 
known to every able agneofeatbt; and this 
infei^ioe af^ieaiB to be somewhat of a che- 
. naietih(hafdehew, ai^d lBdepen4*^l^ 
tual temperahire ; fer no elevation pf tempe- 
rature inik pihaor other fruit-stove, will com- 
pensate ibt the e||tct of the sohar ray in bring- 
ing tr^iicBl friuti to high perfection. 

• Btit>aaothmr cense also exists, why stove 
^platttodo 'dc»t nlually acquire that perfection 
whkhi'tb^ attain in Iheir proper 
hahbttil ' ''<w»*gBideoeto a^l not stod^ nature, 
to' toibt tto Ot^jOlato the dinmal changes of 
ttoiptoitkfto. ' 

iWto the variable meteorolo|^etd obtorvar 
tiftoi nuAls by Captain SaHnO) H.Af during 
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SIS 

voynj^ Iroj^ ilk v«ar 

182^ : — tKuf i^SumdSr Ci$|< 

Msqj *4 jRlia ^njoeiro imd:;j|Mut dt Srtk* 
|t' etea W tiAmed&ite 

vidiAl^w Ibe (tfqtiatoF tbcre is » d^Sfermce of 
temporstiue between no<m and midnight (or 
rather, fimn about 2 P.Mt and 2 A.M.) on an 
average, from to 1S\ Ci^tain Sabine* s 
tables shew less 'variation between dte maxi*- 
mum and mhduautn tempeftiliire of day dhd 
ni^t, on the const of A^ioa/ Jbe 

^st Islands^ vdiich indeed 
m^ht Ibe expected, owing to 
naj^r humidity of tbe^mr ogot^ Atneim^^j; ‘ 
taods to e<}ualii% the teniiM^inf 
tnre^ as observ^ in oee!t,cif prfvionn'<d^ 
tew. • . - ... ^ } 


the %«st px^diid|H»]^ i0 

kne^vH^edged to be diSie of -dm 

fusilaiphete I botma^ pamUli^ of suH 

t mht .A ... ..A ... A.. .7. 
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turemaj \» atatn^aii, aecurding to tlM 
auduwlty of llfir CSolebro^^^ 6:oi» ^ 

Nd^ ifiiioMrdMBni^ alti^atioii8oft<!M)^ 
rataiie wem i:8^&dy ^iralittc^ in our 
ftoiwy it ifc not &k tp elte^t tt^.vie^tation 
wouM he produced m 

nti^ quiitiO equdi to the na^utd pihdtKtion^' ^ 
nu>re ^t'wured <dnae|. 

A biief tww XfS thir piocess vegotataon 

wiU perhaps best ex^in the ra^kmale of'dlie 
subject »* , . » 

A. certaba ten^^idratiire (and moisture a}80| 
is reqohod Ibr the germination of ^very vegK^^ 
able ooum cs seed. Bat ai^er tlK* seed hta 
sttucl^itaf radicle and devdoped its first leaves, 
the gfowtis^ot |Xpanflion of the plant appears 
to ihemaa^ idnwBy,'air proportion as the tem- 
peratore. tho exceeds that of the mould 
or vi^ch it stands, aOd vrhich is kept 

cQotrlgrd^ process of evaporation. For if 

‘ '< f 

♦ Oa #e of Spntli Africa. Joumd of Sci- 

wca, 

Ti|ft||||ii’' laiiiSttaiTj' hrrt to donakhc the alccmatione 
bt^vreen malhjr and samwer, a« tmr 
nfirra|to|sf inmt, nf*^ leoite. be BnaHed lathe cuHivadon 
of diaW^Mthwof plaiiti teinied 
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v/e {iliiee a yvmg j^loDi^ m « «mall pot of 

.l^usoitiot 4ry]^ m as- 

fmmim 

tha {^t ii|it^‘ Ibe biado to ** psm*^ ^ a 
idiAKt poila^ % placing tbe pot in a waciiier 
atmoffdiere ; yot the pxoceas becoin%$us- 
piende^ wheiSever the mass of l&il, und oonse* 
quently the roots of the plant, attain' the mme 
temperatura as thaf of air adjacent^ For 
growth is in reaiity, nothing more than the 
expaoMon of^tho branches and leavfs of a 
plant hy the heat of the atmosphere, which, 
leaving a partial vacuum in the capdlaij ves- 
selsy the sap or .carbonaceous fluid is secn^^d 
by the roots and propeltad upwards Iby the 
atmoi^haric pressnre ti^ eci&Ulibnnin is 
restor^* But as dtn fnoott Ja peifrasned by 
the.liM.vet of {dants is veiy nmulF tfMiliji^go^ 
those of lAe lunga and saomfsdt nf Sflhna]s7i*~ 
in giving iM through the sodwtaa^ the OKy« 
gen of the air d^^ieflise cafbomo Wtter, and 
assimilating iko Jjwpcs t^ .plaa|>-Hhe 
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'lidit of 4lie sap ^KMild retiim, even to die 
foots ; in order to givia stability or bastA 
vMch ia easenttal to ^ future support and 
tOfitntenanoe of the phort. ‘ Novr this >tin- 
poitent object is provided &r by one of the 
moat beautifiii 'arrangements of our Beneficent 
Author the dknmed variation of ten^c- 

ruture*' • > ’ 

During (he ’night season, the heat dtmi- 
IHthea even in the tropics (as just stated,) 
1>0S 0** 15° ; btd: in teraptmto latitudes 'the 
cbOiige from day to ni^t is usually during 
SlVfxtlU^'^from SO* to 30^. Novr the effect of 
idikfnducdmt of temperature on the functions 
must dbVijOUaiy be the converse of 
contraction of rhe leaves 
Uiild.'HMSenifr'ofplan during the night must 
^p toivards the roots, during 
<vrldtilprpces»itb^mess<Jhdifi and orgjin- 
' ieed «r a j^oncootric layer of vegetable (ilwe. 

- ' Hh ipotWh-or expansioi^of plants during 
lilt dtytifi summer months, urheu the air 
much warmer tlian the soil, may 
n* un exhausting pro- 
cess erfaich, if> pursued without inteemission, 
wauM W deshruodve^ to vegetable li% in a very 

Y 
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short periods Indewi it is tinUjuxoly. 6^^^ 
th»t r^gg|||2te«whicli b*v» «he 
growth (as mi^hop and ad JuactiW^ 
have idK3Slfelt.dttraHoii|i‘alid axo jbi^.ahla 
to al^s^d the cbangas.^ 
pemtiwa,./ _ *. ' f-i 

It neinjM to* be a point of essoitial, hi^rtr 
ance iu the cultivati<^ of plants, as wdi} aittJhi 
the preservation of ' animal economy gene- 
rahyi diat the functions of Ufc should be 
aUovad' regdlak* ei at least p^odical iotee- 
vida.4f |i^ > 4tid whilst ttanie intana^ al<a 
entfdily^ by wiltaalii ib leaNttti^g 
enkat..^ dtibet <ntal pow«»;, thd, Fc||;alable 
kingdsm becomes strengdwned, by 
posit) of A|ietM9a<wrai< biyac» of jiniMia 
on the hibiBWtnmii pewdoa' of.%« thd 
roelslt 9B(>ns to enable tbi^ tb 
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dir J^er ilie iqtmiedmt^ districts where each 
florid ehMS Attmn tU«^ 

.ef^rfeciloiit< For thd pe?^* 
tiriti of Art, ^ (his cftse^ idust uhquestioirAbij^ 
be»i^k)Kved td'bo of Nature''^ i 

. a earef4|jt acbptta^em of the temperati'ire 
"htul^hy night aa vdU m hgr day, to the natu- 
ral habkudca of each'plaaat* or wJrere a yariky 
of di^rerit plants are cultivated, to those 
lyluoh. oliuid nadst cdtieid‘sration,>r-it is pre- 

*y The reader will some valuable information ou 
ti4a eubjoctin the obsenrations of Mr. Colobrooke on the 
of Southern Africa; and also in the Mctcofolo- 
pdii'l^ya‘«£ "Radiation of 

Mr. 'Colebnwba dm mean daily variation of 

te^peraWa in to be from 21 to 22 de- 

gitiei f did of tbei warmesf month 

'hi^^ yi^Saiiif the maximum heat about 160<*. 

V. — It is also to be observed, 
(h^ in e>dn|^|dng ^ averai^ diurnal change of tcm- 
peratnk^ greai eilowance-muat be ijiiadc for the state of 
humidi^ air. Dr. Wplk (in his beautiful Essay 
oii (ha.lD^iaii0Vlhf ^): has shewn, that when the air 
b^MMiif-'iilttrated vridl moirtUre. or under an opauue 
d^&ia %^y only a few^de^ diffiuW 

ictf'day and n^t; but in jwopor* 
th^ i^the nighty, ao dopi dm tempwature 

affte afe bifcaiiim redncod hy tswasttlal ra^atipn. 

... 


^(l^test; sbath 
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su 

sullied that a mswli neaeor a^ifswiHoiaddki to 
,tii^ neft^’ iOniiii ;cif the kFojnetd cUmateu 
might be hftittned in aur^geiden-etove^ cm: 
fTait>^h0U»w ' V ' » ■ 

Hie degree of humidity in the air» both in 
censmatorim or green<*hott8e%4U wedl-Bsin 
warmer class ^ gazdsa-stoves^ b also a' 
point of great important in oid^ to preserve 
tlm iuao^ns of plantain a state of health. 

If tlieatmospheie of any hot>house be de- 
ficient in humi^ty, the transpiration of aque- 
ous vapour fix>na the leaves of planb be 
too rapid to allow of the {ttt^r, asstmUadon 
of the sap ; and coasequently produee btipei^ 
feet or dbeased vegetation.’^'<''t^n the i^ber 
hatid, if the ab be too hunu^i^it will^not cfq^ry 
off the fecubot matter of the fiaai||; 
fidc«it rapidity. Xhe lattar «¥# however* 


in tlm nsnal management of g^r(|^ii-f^9vee of 
the warhi^ eiaea. ' • 

The power which |daiitaaigp itiipaff j^ebeorfa- 
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teisd^aanchto benefit tiie &ft 
nev«^^ foreign to^the 
' 0 ( tile ^sent work^^ and 
ccij^uen^imdit bellltQ^ther’ oinittofi hete. 

• With regard thii nuadB of dinseAuitating 
art^cial heat throuj^j^forciDg-houHes end 

not be necessary to 
e^tMT into detai!, after'tiiedlesciiption already 
given of die iRdsaiaii and Belper vunedes of 
stoves; and the varioas rpparatos mentioned 
in dtd preceding rrlmpter lor transmitting heat 
by steam*-‘4)nly observing, d'at wherever 
floes are employed for iicating buildings of 
diu^!;iiid, attention should be paid in 
a^wing a»sQflScient surface of water to give 
t^. inopeb :.de^ee of humidity to the atmo- 
sphere* x<4^ that when flues or steam-pipes 
are requhed^tli eictend any considerable dis- 
tance from the fire-place, they should be 
either enclosed in wood cases filled with straw, 
ohafiT, or, smne other bad conductor of boat; 
dr elsa!wm|iped round with straw, or hay- 
hands as.eldse as posnble, till their admission 
Intb'th^ biding to be warmed. 

„■■■ dow gOnCTal^ adintlSted that steam^is 
||ie rnoai economical agent which can be em- 
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ployed* aaImt m the ocHutuai^lajcmd^lbid^g^^ 
The ftppftqutiift necosaary^w nadoii|iBdI|y mps» 
expensive in jdi^jfirst instmice 48^ i 
the ftdiivBjtngi^jdierived fiK»m jteaiti up jrf* 
fieient to foropensate ibr any axtW dipence 
in builduigi 0^ consideraUe extent** by ^Ihe 
uniformity and certainty'' .of r^ulertpag the 
temperature (whatever may Iw that 4>f the 
external air ) ; andr from it not being Hable to 
affect the cltemical properdes of dm air,iaad 
thus iojoring vegetable life ; which is too? ta&ba 
the case M'hen hot air>fhies axe employed for 
heating ConservsUwries.' * 

The temperature of air-dues or pipes oon-^ 
^sideraldy diminishes with the .distaneo ; 'liat 
steam may ho sent dirongh east iron pipei 
(baling .wood cosee fiJhdl addi any noiHOKph 
ducting substance* as jaafons saentiaared) to 
four or bundled, fota fmm the bfidkar, 
without any tnatenalloas of beat. < 

The regalatiou of the diusiad ebanges of 
tpnpeiature may be ,fd«»< eftpilih #idi the 
utmost fadhty* by fbi atap«codc!s attiitod 
to the main or littatadt|»pes of pjbiddb%fidhd 
up with stsain ayipvtatiis. ^la' ahoi^ die ap- 
plication of Jhmm fof wami^ every tmiidii|| 
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vmm wen t|ie jnwe'^ 

|Mb» joC/VNtgft^e ACfefiofni^ ^ to b« pm0y 

on iB^ 

]^t iJ^ere is anoll}!^ c»aBlderoitk(%<|Mi^^ 

in the estttaiiciii 
«i^ in habit.of vintMig 

«£ Most boittti- 

» cons^vatory is W yitUited ifiir 
<fttfpoif>s of ax^al respiii^oo, whei^ 
sjteiim is empiojRed, than vhsow ^r<»flues we 

JIq «8se, the effluvium in many 

«]m>ai’if>tioo« owif^ to the 
the^m/ pn^i^ 
maxtt ^adequate veatik* 
JM o«By vefy o^wssive to the hings, 
but iwg hly fioeions to health. It should be 

procem of vfg^t^n, 
like iiriiiftiiii >i?'mpirntlnii> j^es out' earbocuc 
iMBir do llm eil^pocet mr*; which delete- 

dpisj'dad xi sMtIMd vi ths dsy-H^t # sqitadins. 
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« 

ridtti inattet-oq^t to be carried off bjrftHii: 
rilarion, qtii^ly as possible) botb die 
p i ea wd Mil on of, the healthy fiffiorimiB iff the 
plaatitiaewett as for maiTitaaning the salubrity 
of the air in these most elegant appendages 
otK^ better*o{a« of maarioits. , « 

With regard to the general constrncthM 
garden^houseS) and the best mode of glaring 
the lightS) the subjwt has-been so ably treated 
by Mr. 8abine, Mr. Gkiw^) and the either 
eminently scientihe members^ of the liorticttl> 
tural Society) as to leave us nothing S6t ie> 
mark) but to refer (he reader to dieir etloalde 
pages. The practical appUoation of thedoim- 
provements and aciesirific an^g^aients in the 
(KHistrucrion of cmusorivtiCHies, tnay'be mcms^ 
Messrs. Loddige'f erilttrisive estabhalmient at 
Hackney. These geadeiaea exhibit a giedter 
assortment ctf tro]^^'and' seance plaaitS) atad 

ftS’ vappteed by ferid iMrir ba is 

most pealnbls): Ha qsygai^tPdri ahoaeiaiiMNiy tea 

it is not necsswuxle afsa^gste ^ b 
know that the ^aa oriried <a in 

conflnad ntista^ fha iBda par* 

pqn^ ^ Mlb^ 



coHMOivA'rmiflii. > tH 
■» 

perliBps b & higher ftsate QCjwrbctafmt <lm 
wygi^Meaub the united Ib^dbm , . 

^ We 9bi^< «b8e our.obpn^tions os'' lip 
raihjeet by Moommeodyug .g^(lpiei 4 >4db(» 
are aboujt to erect conservatories in the bP 
instance, to pay gnptp atte/ition tbto«'is 
usaeUy g^ven to the sebotion of a proper sdte 
ofgtoiawi* 

Ute aspect, as taveS known, may ba varied 
according to local convenience, fion th9£li£< 
tiMthh S.W. poptts of the odmpass. BtPif 
«tove4|ouses, biitead of bring uWUy erected 
W deta<M^ bbldbgs, and consequently ex- 
posed to <dM» 5 awe«» .atmosi^cal ’changp 
and CMMpito^^pr* were bib m a sort of 
gfirniiri^rniT^lfff rec^ oit 6X€a¥fttioo^w 
opaiM»«iM|lf fbe soiuX^ banked i%<to 

ai)^,Htolivpiesl^ height) ^ tbs N* arid W*E* 
*m P to- opsaepe m a cowsye-rtflecton tbere 

cannP b^ndottbt that tbs natoral or redected 

be grestiy ine/eased and econo- 
>pise^*«alld«rif copP Up assistance hrom 

(urtjyboMd Itoat reqiured* 

, Pb/ it dhouid be teeoUcctedK that a gfsat 
portion oif tbh heat* employed %y nature m 
fpwardiag vegetation,' w derived from the 



no >or 

*■ 

mmhfmiim'iW ttOedOioa i&iihm iwmV xifv 
by the eiaglb'«aiii&ce«: as bfi^ 

uBtfiSna ^vjbiMiation oC beefe vecoi^^ to 
ekmtieafflCe^y P<>bit a laitel:*^ #«a 

see^ . "' 

lk.ux>ii!;liiti8 pTinci{)ie diattbe roof of ei^ery 
kind of libtdibsise is iktode to >f(»m im aogh; 
of from 30 to 35 degrees withifre hiodnim^ in 
<Miierrto nceivelk|k.iaendutn sn^m a verticai 
dsrectioa. ; afiadeetad baatfrdlawiiig die same 
lawaas radadwm^bfiiigl&t, (4:he angle of rer 
flaidiim laiiig ralv^ die>ai|gle:«f 

inoid«Doe^' frm;iBaoie the !dii»(^ 

- ^ 1 .1 a a* t . a 


. v. B ^ n; rT=i > ^ .iiirrn v j 


fif jotavse neill ahe «a9iac^< 

» ^ifi|.eair' . . -vfe ■; .-■ ■’* •• '■ ' •'i " ■ 

Bot in 


»t?ga iytw ni Jiitiioi, r1tt>h^^ portmUy^ 

ai»iieindadi% tlm 




fitly* «^iblr< iImAs 4»r^<Madfe aeoiltoMi 

most im|t<i*»WfctJ«geMt^^ of irtlitjf 

not only ;n the production of thoW beauttful 
and inimitable colours which grace the Flora 
of the vegetable kingdom# but in the devo- 
lopement and perlbotioii of fruit, has also 
been universally adtoowledgcd*. 

And although the rediKid chemical process 
byiwhtch plants cii^oinpose'fhe solar ray, and 
select that portion of the spectrum best 
adapted to their . pecuhar nature, altogether 
eludes our research, ; yet it is of smne '^alue to 
detennine the Ample &ct, — that plants univer- 
sally become etiolated and sickly when placed 
indaricntualions; and, on the contrary, have 
their beauty >md^vigour increased in propor- 
tion as they are exposed to dae fiiU actiop of 
solar light«>^From which premises it fol- 
lows,'— -that the less in^iedijbent which is of* 
fered to*tfae lalmisstcin in«4ha erectkin 

of anyddnd of garden-stove, and tlie more 
wlnto Anfaces which are presented by the 

* Vide, pie interesting reseaihss of Cki^ptal and De 
Saawoie on this sutgect. 

13 
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inlfBiicir walls an4 firai{te»~-the greater will be 
^ (Rwpoitioa and beat, wad 

con^uently, tbe more perfectly will die 
fun^^lons vtv^table life ba sustamed* 



APPENDIX. 


. PATENT nnlBRM0.R£6Ul»ATdh>,ST0VB. 


After the preeedi% sheets had passed 
throagh the press, iihiid ju&t as the woilc was 
prepariog for immediate publication, the Au> 
thor gained intt^Ugence tfiat* Letters Patent 
had just passed the Great Seal /'.for certain 
Improvements in Stoves and Grates.” And, 
being desirods of obtaining every information 
connected wi^ tiie immediate subject of the 
pre8mtt'volmne \ 4 > to the latest pe:uod, appli- 
cation was ma& to the patentees (Messrs. 
Atkins and’HFartio^t) for any such intelligence 
as they might think proper to communicate, 
preTieus to their Specification. 

In cmki^uence of which application, these 
gimi^Bmeit'most liberally p^hnitted the Autitor 
m' hlwi a drawing taken of ttrjrjmprojsid 
t^tbre^nd Apparatus, from which the Eu- 
grating has beihn made that fiices our titie- 
phge. fhdm the verbal ^mmunication given 
tthaugh the kindness or the patentees, we 
have aTao been enabled to add the fi>lIowing 



38 * 


AprctuAX. 


of their invention; witjl the dis> 
tiiMt unde^etan^inff kiamam^ ^at it it^ lUrt to 
be Ci^nsidered as comprehending the whole of 
the ob^ts ofiheir iAvep!d<H>; thing 

in the natuft^ or form of tlmt idpec^eadioh which 
they will hereafter have to enrol 
'fhe inventors of ttlfi' Move and nppanuns, 
(which is termed a ** THEnMo-RaoutAToa,”) 
contemplate ohgfKtt jn tb<i^ !nv«Di>* 

tioja :A-^onofnii||i^ hiel ; consninlng ;Onofce«} 
pretrenting die neoes^ty 9t con^nt of 
air lipem the doors tad wwdpwi} apid ventila^ 
ing apartments. * 

The first of these objects is pipn*ed*Hr‘by 
an arrangemont whmh seems to unihl shieiM^d 
pitoe^les wito'*^ requiuto ^egaiiee ui so 
aitielp fufait^'* etd dmwing* 
rooaf aftsr^ » - ’• u , ' 

The figare and geneiNdNiipp eo w sw p this 
stove, the patentees. #tMa« may* bet yaiiad at 
pleasure so iar ae ornament is cem^ 

cemed ; («ie FUH KMt fueing'iht ' ' 

isste^ of hnvh% a detoidtod 
menty ^ *’'**^ 0 ^ firanaidielQwM p^ of W 
sto>re^lhni*<>«taf i^asisdsi^i^^ T|di 
baiMMikt »iBi9i#*he|ld*«‘ steel or Mher 

met^, or pe^sy* &^lee»aii4 k 9i4Hi^ueiH*y 
filled ap. ?n<istert0 d si o tigtr. anh* 

Btimeto, orMnpnfitMcMidnetOT^ 1%# 





336 


tmi ffde* of the «tov«» a» a» 6g. 2* k 
hoUowj aod i^led .u^'with the same 

' * •'■' o«,. 

Tlie frpat. plate of the $igym, /i/y, tests ftuW 
agsoQst the jambs of the hre-phloe ; that ilhe 
radiation ofi heajt from the bumin^'fuel maj 
extend tp t^e sides of ^ iPoin^aa Well as fh 
front; and. the grate orsdrO'bars ar^mede to 
haiigjQSu or take ofTtltefteot, as in other stoves. 

Immediately below .tiie hre-chamher and 
gratmgt. lean. Opening, a, in. the basement to ze> 
ceive tha ashes, amd admit the draught of air for 
suppeCfiag combustion. 

At the. ^ont of the basement a drawer, d, is 
made to slide ont in order to remove the.a^es. 
On the side the basemeut, at figi 1, a smaU 
pipe Wihiesyrled;.!!»:hich sfens immediati^y under 
the g^te.. This air pipe is provided vrith a stop 
|md;is earned, under, , or threugii, the 
flooring^ .0 a vessel or reservoir cd condensed 

aWv X 

inieJi&!?|Mi8el, may be formed, of dheet>iron, 
etjroad wAh iron hoops like ncask ; and is to 
iMkjied:. Withjjp (to the aiDoiint;^p| Several 
mafg^hsm if desired) by a condeusii^ 
ori|if>pa|^of smtdl stiang-beltaws worked hy a 

patSAtewi Iluve Sot dsWinnined <m the actual 
i ttsM ta y o ot' j bO i Bbin s firo 'of •ttbatndl* be*t «li«|>t0A for thia 
tAyect.' ■ ■ ■• ■ ' . 
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teter* A fe4rttrok«s of the betlows will 
iil^ a siil^tjr m the ie»am>ir &» >prg4uciiig |l 
strong cui^mt through the pipe when the fire 
is first lighteil i or htdeed- whenever It ms^ be 
^esMiry |o dbtgin a hHdi fire «ta iluntno- 
ttee,' /":,<■ ■ V- 

‘V^Imh thefire^is su&cienrtiy brtti'-vfiie further 
supply of w may be instantly shut by tum- 
mg the stop c^eh • hi whiel^: ctuib the air the 
room witt sme |d maintain a slow^ ’W regular 
fire, and sufiicimfi^yentUme the; room sd^ the 


stuoatkaeU’ ' - - . -v!* 

The basement of the s^ve;4o}>es fiorwevd 
from ttoi bottom, of the fire-chamber, bbth< to- 
wards the front aud sides of the Toeai» to afford 
tirestmg-piace for warmiug the feejU- eor- 
niee pr.hpad of the stove* up with 

inoa>«03iducti^: materials 

mid bi^slc, leaving ^ e pasm^ 
Ifer the smdkei'sribj^ is provided with>a ver- 
register, h, slbewn in the section, fig. 2. 
tShes^ieisetthu; aperture tbror^ tha^nt 

opeavinto^jfl^^; g* 

mg cdahv ehla^^^nak^p- 
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iHtttemeot, xiid th<^-«oek^bf tlib 

brisk fire may Im bhsiWn tm 
mltfutiee, *^ithoat the smaltest trbabM ; iktt 
recoil of 8tii()l» into the'^^partBieilit which 
ipiSitl^y attends the use Of bellbWs. The foieO 
of the air«l;|^ast jnay aiso be regulate at |ilew> 
seret<as^rd as its difmfio<i;by<.fhls very el#- 
ghitt cdnlrifaiMse. * ^ 

Ah' ibis bo^ of the* fire rests immediately 
eii> the bdri which fi^Ht ppper patt cf the 
basetnest* the heat' which h given’ oet-by the 

btuniog will be partlyx'absorbed. by ^ 
^flMhabdecting’ materials of the interior of the 
basement and^ front of the stove ; oh sufi 
ibitii^'tha'fife to lubside or gp qnite out, this 
hwaeti^l beal^n givmi out to the apartment. 

‘ fia eider to tlmevolmiobef/teeke,**^ 

this iasen^on certainly promises at first vieW» 
to eceomfdlsh that desirable object more eSiee- 
iimlly ^ah key ar^ngemem we ha^ hitherto 
tefea.^ < ^ 

■*' ^eafikOtAt fbel is retjatred,— thecWbcham* 
btst^ te bewpeaed by turning tbk circular 
pistil ‘liii^|iiHipd on its audt\bjy(^^winchJ^ 
ead'me^ki^ on the necessaiy qnsftSitj^^f 
coals, ai^JBgain closing the aperture, the crude 
fuel being prevented ^m 
isragiag apwsfd, must 4nd .its exit neat^Mi 
’bottom o^the fire ; and in pas.sing throUgh^the 





agoUllidi .fa^lllttist have the gre&tec.part if 0$ 
the oiiU offensive .pippe^iee nf 

; While the ascent of the r^«iai)a 4 e? 
9^ this .gase9tts litatter will be gjrea^y aoeele* 
rated high temperature it eeQi|ire«F m 

passing ihroegU the fire, , > «, . ; 

tbe cofil ia ordinary cases will re* 

duced to^ the state of coke, when it ^ves at 
the bottom of the coal-chantbef 4 fi^m whence 
it may be bronght forward into^lhe grate by the 
aid of a poker as re<lttired ; or indeed^ by the 
mere opemtion of storing fitp, and 

allowing the coal in the chatubet ip occupy its 
place beneath *. ,, ’ 

In. point of economy, the ptuteptees estate 
the spiring of fuel by their aitangOineiif, from 
one*<hird to ono-half the cops''.mpdoht of coal 
by the ordinary registawtoves :~-taldng into 
consideration t^ : quantity of beat retained by 
tlieseVeral parts' ^^ei^' hnproved store,; add 
consequently a lesr supply of fuel required to 
befkept ij^srr«nd|^|cOm the ch^^ st^pply pfair 
being. Wttla^ the room, those cpld 

OUprenm doprs^ and^wipdfws 

.*||^..yay'..aiw gt^ly reduced, ^abdlhc 

toJhnS'OC i«)gHhie%rtqs» ^ ^ 





m 

‘ViflArm inst^ 

the <Aim V ' 

The part^tees lhrth^ state, 
hei^ rvlbiaxA for sererSt hov^«fo the bask 
itieht ami other^ftarts of their •“^1 an ordi.^ 
nary aittiii^oQai having had a &e inlt dUnhg 
the ibrmwr^^a^ of the day, Ite anciently 

vtarm for pat^hal caomfort, byithe rEniiathra of 
hiMi fire 

ti exfifiglilifEii ^ ; WliiUil hfafiln^ remedy for 
<nfo<d^thegl«a^eatatha aocial intercourse, 
that ol plaieijd %t*a dfondr table with a 
|[|(nrhk|gf oti^ dne dde and a freeing current 
of airoi/tlle dther. 

Th^air*pipe attached to this stot'e, it*is also 
the intention of the patentees to tender available 
for veQtilation,'SSMiyfog the summer i^onths, or 
whenever it may he nece«»i^*^ 

Tlte ail^gmttlt^:^ object also com- 
bbes aimpt^i^ ttitn scijjptific application. 
The mahi pipe or leather hose leaditijf 
the Teserir^rtilP condensed air is male to {'ass 
through a datem of water in fts passa ^e to ihi/ 
small air ip^pea ripening into tllie -vn *tjucut, bv, 
which q^gant the roiom may bethorougbiy 
ti fftted pooled at the same time, without 
any fontlW troi^hle than the labour ot a servant 
for a fow^^j^ntes to fill the reservoir with con- 
densed airv 
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AfPEiynix 


W« af^oi desirouH of oflfenng any decided 
opiqion on the merits of this inventioo. from ihi^ 
W5^.>^iQg liiodel we. have in&pcGted, ^ugh it 
cirtainly secinaj; calccdiated to realize the objects 
stated by vbe patentees. If we have any doubt, 
as to. the pracrical conveniences a .tending the 
use of thej^e i.mpioved stoves, it rc'.ites t( the 
mode' of ‘supplying fuel — whether the coal- 
chamber would not be Uabbs to become 
choaked, and.i^ttife the assistance of a poker 
frequently t lit all other respects however, wq 
consider the invention' as one of the gpfeatest 
improvements we .have yet seen, in the con- 
struction of stoves, and ventilating apartments.) 


tlTE EWI>. 


by H. Oilbtrt, Su Sqaarfei Lon4^«« 









